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LONGER BALLAST LIFE 
Ballast life is cut in half for each 10°C over normal operating 
temperatures. ADVANCE KOOL KOJL BALLASTS operating 
16.5°C to 19.5°C cooler give 32 to 4 ~ 1es longer life. 


20% LESS WATTAGE LOSS 
This higher efficiency of ADVANCE KOOL KOIJL BALLASTS 
offers fluorescent lighting users savings in operating costs and 
manufacturers the opportunity to increase fixture efficiency. 


The design of ADVANCE KOOL KOIL BALLASTS is the result of 3 years 
of research, a great stride in solving the heat problems of the lighting 
industry. Advance engineers separated vital components in the ballast 
case to end costly condenser trouble. They developed new grades of steel 
and wire, incorporated special insulating materials and compounds. The 
result, ADVANCE KOOL KOIL FLUORESCENT LAMP BALLASTS that end 
costly maintenance and interruptions in service. Insist on ADVANCE KOOL 
KOIL, designed and built to last for the life of your lighting installation. 
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“EVERY 
PERSON 
HAVING 
RESPONSIBILITY 
FOR 
SPECIFYING 
10151010) 8 
LIGHTING 
SHOULD 
HAVE 
THIS 
BOOK 


24 pages of vital information involved in 
classroom lighting and lighting other 
school areas. Explains how much light 
students require for easiest study. Illus- 
trates with photos and text the effects 
of glare and brightness. Gives recom- 
mended reflectance values for proper 
seeing conditions within classrooms. 


# PRICE TO GENERAL, PUBLIC $1.00 





Modern School Lighting 


A comparison chart of different types of 
lighting fixtures is included in the Class- 
room Lighting section. Many types of 
fixtures commonly used for areas other 
than classrooms such as libraries, labs, 
shops, auditoriums, gyms, are illustrated 
and recommendations for use given at 
the end of Section Two. 


Write for your copy today. 


Many prcblems discussed 

n this book were solved 

by Smoot-Holman’'s advance 
design analogue compute 
This new computer 

the only one of its type ever 
built for commercial use 
solves problems f fixture 
design, as well as many 
other problems inthe 


field of lighting 
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A monument to tomorrow... 
The 


Air Force 


Academy 


Complemented by Al/Brite Lighting in Keeping with the Space Age 


A calvacade of congrast . . . that’s the Air Force Academy near Colorado Springs. 

Buildings of alaminum, glass and white marble in military order seem to march down a 
mesa of broad terraces. There are buiidings within buildings, separated by courts. All in all, 
there is earthbound strength in their precise arrangement. Yet, a sense of air and flight per- 
meates structures that stand on stilts. Here and there floors are left completely open. Colored 
walls of glass mosaic read as vertical planes to add illusion of height. 

This feeling of the future challenged imagination in illumination so unusual effects were 
sought. In one instance open floor areas were illuminated by special AllBrite corner troffers 
using lenses which gave light an outward direction, adding to the semblance of flight. In another, 
an office area was bathed in low brightness luminescence to create an unusually restful atmos- 
phere. This was achieved by AllBrite troffers with curved lenses. 

Thus did architects Skidmore, Owings & Merrill wed lighting to the total design concept 


tomorrow ...and with special skills and products AllBrite engineering East end of the headquarters building in the 
. . ervice and supply area. Lighting was « 2 
served the architects well. Curtis-AllBrite Lighting, Inc., AllBrite Lighting Division, 352 Shaw sorwee ¢ othe: -L ghting was achieved 
by troffers with curved lenses which assured an 
unusually restful atmosphere. 


of a monument to 


Road, South San Francisco, California; Curtis Lighting Division, 6135 West 65th Street, 


Chicago 38, Illinois. 
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Revere Outdoor Lighting Report 


Lighting a truck loading dock 


The Probiem: To light the entrance 
of a trucking depot loading dock. Light level 
must be high enough for safety and for precise 
parking of large trucks. 


The Answer: Revere Fluoresign Out- 

door Luminaires were installed over the door- 

ways insuring safety, security and providing 

ideal visibility. This made nighttime parking 

as safe, fast and easy as daylight parking. 

The depot’s eight entrances and its entrance- 

way were lighted at the level of 12 to 15 

footcandles with the all-weather fluorescent 

luminaires. Adjusting Fluoresign for best light No. 8650 Series 
spread can be done with lamps in and burning. _Fluoresign Outdoor Luminaire 





Lighting a tennis court 


The Problem: To make night tennis 
play possible by providing the high level of 
uniform light required for good visibility in 
this high-speed game. 


The Answer: Revere 4200 series flood- 

lights mounted on Revere hinged poles were 

installed to provide the high level of light 

desired. Poles down the center of the courts 

have four floodlights, directed in pairs toward 

adjacent courts. Poles around perimeter of 

the court area have two floodlights each. 

Mounting height for all floodlights is 30 ft. No. 4200 Series Floodlight 
Installation gives average maintained illumi- 

nation of 13 footcandles. 





Lighting a shopping center parking lot 


The Problem: To illuminate a large 
parking lot for safety in driving and parking, 
ease in locating parked cars, and to make the 
shopping center look more inviting. No. 2282 Endovel 


Mercury Luminaire 


The Answer: Revere Endoval Mer- 
cury Luminaires were used to illuminate 
driving lanes, and Revere No. 3350 Series 
Floodlights were installed to provide high- 
level illumination of 1.1 average maintained 
footcandles for the parking areas. The equip- 
ment is mounted on Revere hinged poles, 
using Revere brackets and arms. The hinged 
poles permit easier, safer, and more economi- 
cal maintenance and relamping from the 
ground. Pole spacing is 150 ft. No. 3350 Series Floodlight 


Write for Revere’s complete catalog of outdoor lighting equipment 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 * Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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Living-dining zone plan with engineer- 
ing balance of comfortable general 
lighting, special area design, variety of 
effects. Two wall-length valances con- 
ceal 8 four-foot 40-watt rapid start 
warm white deluxe fluorescent lamps, 
on dimmer. Entertainment can be 
sparkled by two pinpoint spots over 
leading edge of sofa and these together 
with two tubular 40-watt incandescent 
lamps on upper side of a fluorescent 
fixture channel, provide ample read- 
ing light. Further interest is added by 
two ceiling-mounted 150-watt eyeball 
spots which highlight face of white 
Georgia marble fireplace. 


Planned Home Lighting 


A: EVERY judge of an IES contest knows, 

NATIONAL ENTRY residential entries pose as interesting an engineer 
CLASS | ing problem as can be found in lighting—perhaps 

more so considering the hard-to-define additional 


considerations for individual decor. 


Planned home lighting requires careful attention 





to living zone, family activities and illuminating 
engineering problems. Here is a home which quali 
fied for national competition through its total 
engineering design for comfort, convenience, 
Al Natalie safety and beauty 
: The home is located in Portland, Ore., on a lot 
Oregon Section 100 by 95 feet. Total area of the house is 3170 


= s are ee () 0 sx uare ee 0 e j “st (y p 
Pacific Nerthwest quare feet—201 juare feet on the first floor, 


Region 1700 in the basement level. The enlightened builder, 


Way Lee, named and promoted the house as ‘*The 

Masterpiece.’’ His plan for zoned living, specifically 

for modern family activities is an interesting design 

concept. The bid for a masterpicce, however, owes 

Vr. Natalie, Pacific Power and Light Co., Port- much to Mr. Natalie’s engineered lighting plan 
land, Ore., won first prize in the Pacific Northwest A few of the areas in the house are shown on these 
Regional contest with this job. pages; all other spaces are similarly lighted to a 


definite plan 
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Planned Home Lighting (Continued) 


In the dining end of the living-dining 
zone, a pull-down track light may be 
dimmed for variety of effects. This 
uses three 60-watt lamps. Note deco- 
rative hanging fixture beside fireplace 
at right. This is an Indian import, 
using 40-watt lumiline lamp. It pro- 
vides very little light but adds a great 


deal of decorative charm. 


“Food preparation zone”—kitchen, that 
is, makes interesting use of combined 
light sources. “Rug sized” six-foot square 
surface mounted luminous panel for 
general lighting (see cut below for full 
view) uses twelve 75-watt incandescent 


lamps. 


Inside view of kitchen. In addition to lumi- 
nous panel ceiling, there are two recessed 
floodlights over sink. One 60-watt lumiline 
lamp is located in range hood to provide 
illumination for built-in range panel. Under- 
cabinet lighting is supplied by four 40-watt 
rapid start lamps for high levels on specific 


kitchen tasks. 
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“Sleeping and sanitation zone” includes 
three bedrooms, two baths, using simi- 
lar lighting plans. Valances on two 
walls use 40-watt rapid start fluores- 
cents, dimmer controlled. For reading 
in bed, four 40-watt tubular incandes- 
cent lamps separately switched have 
been added, as in the living room, at 
the top of the valance. A_ portable 
lamp is also provided, and a 150-watt 
recessed lamp lights the dressing table 
(not visible). 


Luminous cove, with two 40-watt rapid 
start lamps over mirror and wash basin 
is the plan for this bathroom. The 


shower has a recessed 60-watt lamp. 


Recreation zone includes playroom, 
sunroom, bar, workshop—and, shown 
here, a heated swimming pool sur- 
rounded by lighted patios and gardens, 
Under the eaves, recessed 75-watt flood- 
lamps are at ten-foot spacing. Mush- 
room fixtures located in the garden 
shrubbery provide an attractive and 
safe night recreation area, made com- 


pletely private by a surrounding fence. 
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NATIONAL ENTRY 
CLASS I! 


eae. a basement level in a department 


store for merchandising quality goods could be a 
bad decision. The traditional stereotype of a base 
ment with crowds pushing and pulling for bargains 
is not easily countered. But Fowler’s remodeled 
department store in Cheyenne, Wyo., jumped this 


formidable psychological hurdle by making their 


Fred H. Rosenquist 
Rocky Mountain Section 


Inter-Mountain Region 


Wr. Rosenquist is with Public Service Co. of Col 
orado, Denver. Colo. His installation for Fowler’s 
department store copped first place honors in the 
Inter-Mountain Region’s MMILJ contest. ; 


Vo Bargains in this Basement 


From the main floor 


No Bargains 


new lower level even more attractive than the 
store’s street-level floor. 

A high level of illumination and the judicious 
use of color in the basement area combine to pro 
duce an attractive purchase-inducing environment 
and, at the same time, work to channel the shoppers 
into various well-delineated departments. Walls in 
this area are blue, yellow and salmon (45 per cent 
RF), ceiling is off-white with a reflection factor of 
80 per cent, floor is light gray spatter (20 per cent 
RE). For a decorative change of pace, display racks 
are wrought iron and white with brass hardware 
Light oak display tables have gleaming white tops 
Even the lighting fixtures have felt the touch of 
paintbrush — gray and brown for the surface 
mounted units and a rainbow of colors on the 
pendent-mounted accent units. 

Two- by four-foot four-lamp surface-mounted 
fluorescent units supply a general lighting level of 
60 footeandles in the selling areas. Deluxe cool 
40-watt 
Louvering is by %¢- by 


white rapid-start fluorescent lamps are 


used. 36-inch plastie cells 
with 45-degree shielding 

Fixtures mounted on the diagonal in broken rows 
contribute to the ‘‘department’’ feeling and help to 
guide shoppers to the various areas. Extra high 
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down the stairway 


In This Basement 


lighting for merchandise on display is obtaine 
from either fluorescent cornices or recessed down- 
lights with 150-watt PAR 38 lamps 

No dark spots stop the shoppers as they wander 
through this basement area. Levels on the steps be 
tween departments were boosted by the installa 
tion of recessed incandescent downlights. 

The street-level floor at Fowler’s is used pri 
marily for the display and sale of smaller items 
accessories, lingerie, children’s clothing. Here, two 
by four-foot four-lamp fluorescent troffers are 
cessed in the furred down acoustical tile ceiling 
per cent RF) 11 feet 6 inches above the floor, 
provide a general lighting level of 40 footeandles 
As with the units on the lower floor, lamps are 40 
watt rapid-start cool white deluxe and shielding is 
from %g- by %g-inch plastic louvers. Troffers are 
installed in broken rows on approximately ten-foot 
centers 

Walls on the main floor are beige and pink with 
35 per cent RF; showcases are of light oak, 45 per 
cent reflection factor. 

Focused on the merchandise displays is a higher 
level of illumination from PAR 38 150-watt inean 
descent lamps in fixed and eye-ball recessed down 
lights. In the main floor footwear department 
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to Fowler’s new lower level. 


partly visible in stairway pic) shoes are on view in 
100 footcandles of light from the recessed polished 
brass eye-ball units. 

To lead customers from the main floor to the 
lower level, a dropped canopy was extended out 
from the shoe department over a well-lit (100 fe 
attractively designed stairway area. A four- by 
twelve-foot coffer in the canopy with twenty 40-watt 
rapid-start fluorescent lamps, shielded by plastic 
louvers, supplies the unusually high level of light 
on this well-trod stairway. A planter beside the 
stairs is marked for special notice by perforated 
brass pendent-mounted incandescent units 

All show windows facing the street have louvered 
ceilings and are lighted by incandescent fixtures in 
terlocking into electrical raceways. Lamps are 200 
watt PAR 46 
windows for special displays, located at the en 


The lighting for two small eye-level 


trance to Fowler’s lower level, is from 150-watt 
PAR 38 downlights 


stalled in all main floor display cases 


Shielded fluorescent was in 


There is general agreement among the citizens 
of Cheyenne that Fowler’s lower level is a far ery 
from the old-time bargain basement. Of course, 
many factors have contributed to this impression 


the lighting in no small way 


Vo Bargains in this Basement 





An lodine Incandescent Lamp with 
Virtually 100 Per Cent Lumen Maintenance 


FA. survey of the patent literature indi 


patent (No. 254,780) was is 


or the inelusion of a small quantity of Cle in 


in 1882 a 


a carbon filament vacuum lamp. Since then, a series 


of patents have appeared covering the use of Is, 


Br Cle 


anda dis hat ur 


and mixtures thereof in both incandescent 
lamps. It is interesting to note that 


early patents proposed that the halogen reduced 
reacting with the 
more transparent halide 
1923, a patent (No 


lusion of an alkali 


blackening during operation by 
evaporated W to form a 

bulb wall In 
was issued for the in 
ch supposedly reacted with impurities 


ma | t 
es, and reacted with the evap rated W 


on the bulb wall to form trans 


ent in a regenerative cyel 
e initiated during the de 
tubular quartz heat lamp 
Ar filling 
ery efficacious in preventing 
nal and 


discove 


added to the usual 


iantities of 
round to 
ening during over-voltage opera 
rv of the necessity 
ritical relationships in or 
of the 


operation regenera 


im on ‘andesce 


nhanee life by r 


ent. During 
lamp, W is 


ansferred from the filan »> the wall by normal 


iporation and diffusion or via thy water evel 


toms prodtice | thy pvrolvsis ot molec ular | 


the vieinity of the filament diffuse to the wall 


inder the mditions react with the ad 


W for ming 


filament The 


proper 
a voltatile WI. which diffuses to 
WI. is decomposed on the fila 

resulting in the deposition of the W on the 
ent and the production of I atoms which then 
» to the wall to repeat the cycle 
Conference of the 
Sen Bear 


Ohio \ 


1.E.S 


the National Technica 
r Society, September 7-11, 1959 
jeneral Flectr Ce Cleveland 


ttee as a Transaction of the 


tn lodine Tneande scent Lamp 


Zubler 


By E. G. ZUBLER 
F. A. MOSBY 


This paper will describe the theory and oper- 
ation of a new type of incandescent lamp 
which employs iodine in a regenerative process 
in which evoporated tungsten (W) is re- 
deposited on the filament, resulting in approxi- 
mately 100 per cent lumen maintenance and 
increased life. While the concept of using a 
halogen such as chlorine (Cl.), bromine (Br,) 
or iodine (|.) in a lamp to prevent blackening 
is not novel, the difficulties associated with 
the regenerative process have previously pre- 
cluded its practice. For the first time these 
difficulties have been overcome and a prac- 
tical lamp employing iodine in a regenerative 
cycle can be produced. 


Consequently, the iodine eyvcle depends on the 
reaction 


W + 2I 


forward 


— WI. 


where the reaction predominates at the 
wall while the reverse reaction predominates at the 
WI. may also 
be formed in the gas phase as a result of a reaction 


between Wig) and | 


vas molecule removing the excess energy. The 


higher temperatures of the filament 


atoms (or I.) with an inert 
rela 
tive amounts of WI. formed in the gas phase and 
on the wall are not known. Thermodynamic con 
siderations indicate that the WI. is decomposed o1 
filament rather than in the gas phase in the vicinity 
of the filament. The surface decomposition of the 
WI. is attested experimnetally by the suecess of the 
I. cyele in coiled-coil filament lamps 

The iodine cycle has been extensively studied in 
the developmental lamp shown in Fig. 1. This par 
ticular lamp is a nominal 500-watt, 120-volt tubu 
lar, quartz lamp, 10 mm in diameter and 95 mm in 
length, containing 600 mm of Ar and approximate 
which, if the I. 


vaporized at room temperature, would give a par- 


lv 1 » mole of I. were completely 
tial pressure of approximately 4.5 mm. The filament 
operated at 3000K and the wall temperature was 
lamp 


approximately 600C. This developmental 


contains a coiled W filament, spiral W supports, a 
Voshy 
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Figure 1. A 500-watt quartz iodine lamp and an enlarg- 
ment of the pinch seal. 


W inner lead welded to Mo foil and an Mo outer 
lead. With the suecessful operation of the I, evele, 
the developmental lamps showed no blackening dur- 
ing operation, ¢.e., with a filament temperature of 
approximately 3000K, and most lamps had 100 per 
cent of initial lumens at the end of life. A typical 
lamp at burnout is shown in Fig. 2. Since W was 
being returned to the filament, the life was increased 
and consequently a higher filament temperature was 
possible at the same life in the absence of I. 

The remarkable efficacy of the I, cycle in remov- 
ing adsorbed W from the surface of a quartz bulb 
is shown in Fig. 3. The top photograph shows a 
lamp that was blackened by operating the filament 
at a high temperature under vacuum. The lamp was 
then filled with the desired I.-Ar mixture and 
sealed off. 


onds of normal operation. The W was almost com 


Below, is the same lamp after 60 sec 
pletely removed from the wall in 30 seconds 


Wall Temperature Requirements 


It has been found that the I. 
successfully with the bulb wall temperature in the 


evele will operate 
range of approximately 250-1200C. Ordinarily, the 
and I, requires a tem 
The fact that the cycle does 


reaction between W (solid 
perature of 700C.4 











Figure 2. A 500-watt quartz iodine lamp at the end of 
life—870 hours at 26 lumens per watt. 
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operate with the wall temperature considerably be- 
low 700C indicates that the reaction occurs between 
W and I atoms (as opposed to molecular I,), pro- 
duced by the pyrolysis of molecular I, near the 
filament. The reaction between the adsorbed W and 
I atoms is primarily dependent on the availability 
of I atoms at the wall, while wall temperature is 
relatively unimportant. The lower limit of the bulb 
wall temperature is determined by the desorption 
of the WIy. If the bulb wall temperature is below 
this limit, a brown deposit of WI. is formed and the 
cycle is interrupted, resulting in subsequent black 
ening. The upper limit is determined by the stabil 
ity of the WI. molecule on the wall. At high tem- 
peratures, the reverse reaction, Wl, ~ W + 2I 
will be favored and the W will not be removed from 
the wall. This fact is important in considering the 
attack of the supports and leads by the atomie I 
with the formation of WI». In the developmental 
lamp shown, the supports operated at a consider- 


ably higher temperature than the wall and as a con- 
sequence, the iodine did not transfer W from the 


support to the filament. If this undesirable condi- 
tion did exist, not only would the supports be at- 
tacked and eventually destroyed but excessive W 
would be deposited on the filament, resulting in 
whisker growth and the shorting of adjacent fila- 


ment turns. 


Filament Temperature Requiremnts 


The minimum filament temperature required for 
the decomposition of the WI. is indicated by an ex 
amination of one of the W supports from a develop 
mental lamp, shown in Fig. 4. During normal op 
eration of the lamp, W was deposited on the sup 
port near the filament and a certain distance from 


the filament. The point at which the deposition of 





Figure 3, Removal of evaporated W from the bulb wall 
by iodine cycle. Lamp at top—blackened under vacuum 
prior to filling; at bottom—same lamp after 60 seconds 


of normal operation. 


Zuble } Vosby 





Figure 4, Deposition of W on a support by iodine cycle. 


Arrow indicates point at which deposition ceased. 


W ceased, indicated by the arrow in Fig. 4, was de 
termined by microscopic examination. The tempera 
ture of this point on the support was determined in 
several identical lamps with an optical pyrometer 
The average temperature obtained, assumed to be 
equivalent to the minimum filament temperature 
required, was well below 2000C, which was substan 
tially below the normal operating temperature of 
incandescent lamp filaments. However, if the I. 
eyele were to be used in discharge lamps to return 
evaporated o1 sputtered metal to the electrodes, 
this temperature limit could be of very consider- 


; 


ible Hnportan 


lodine Concentration 


concentration should be mini 


A priori, the I 
mized due to the strong absorption of visible radia 
tion by the | Aside 


appeared to be no upper limit for the suecessful 


from this consideration, there 


operation of the eyele. The lower limit was difficult 
to establish due to the presence of varying trace 
quantities of metallic impurities in the developmen 
tal lamps whi h formed stable iodides in the cooler 
of the lamp, resulting in a de 


secTions eorners 


pletion of the I, concentration. The concentration 


of I. studied was in the range 0.01 to 1.0 » moles/ce 
with 0.2-0.3 «2 moles ‘ce employed in the majority 
of lamps. This concentration, which imparted a 


distinet pink color to a lamp when the Iy was va 


porized at slightly elevated temperatures »50C 


was sufficiently low so that there was no measurable 


loss of visible radiation by adsorption and suffi 


f 


ciently high so that the usual trace quantities of 


impurities en ountered did not appreciably deplete 


the I, 


iodides 
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coneentration by the formation of stable 
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Inert Gas 

While evaporated W could be returned to the fila- 
ment by the I, cyele in a vacuum lamp, an inert 
gas such as Ar, Kr or Xe (600-6000 mm. 


ployed in the developmental lamps to prevent are- 


was elm- 


ing and also to decrease the rate of evaporation of 
W. It was found that if the rate of return of W to 
the filament were large, whisker formation, pro 
nounced erystal growth on the filament surface and 
preferential deposition of W on the cooler areas of 
the filament in the vicinity of the supports and 
leads was observed. Consequently, it was desirable 
to minimize the rate of transfer of W to obtain 
While most of the developmental 
lamps were filled with 600 mm of Ar, there was a 


maximum life. 


tendency for the lamps to are at the end of life 
Due to the high current surge during the are, the 
Mo foil in the pinch seal frequently ruptured and 
the lamp exploded. This situation was rectified 
either by an external fuse or by increasing the Ar 
pressure. With an inerease in Ar pressure, there 
was also a considerable increase in life at the same 
efficiency. These small diameter tubular lamps op 
erate inside the so-called Langmuir sheath? where 
heat loss is due solely to conduction and is ind 
pendent of pressure in this range. Consequently, 
an increase in inert gas pressure resulted in an in 
erease in life by decreasing the rate of evaporation 
of W from the filament while the wattage, filament 
temperature and efficiency remained constant 

The I, cycle can also operate under certain con 
ditions in the presence of No which is important in 
certain lamp construction where close spacings pre 
sent arcing problems. No evidence has been found 
for compound formation between the Ne and Te (or 
1), e.g., NI, during operation of these developmen 


tal lamps 


Difficulties 


1) In small diameter tubular lamps (6-12 mm 
o.d.) of the 500-watt variety, a thermal diffusion 
separation® of the I, and inert gas occurred when 
the lamp was operated vertically or even several 
degrees off a horizontal position, resulting in the 
heavier gas, ¢.¢., the Il. being concentrated at the 
bottom of the lamp and the lighter inert gas at the 
top. This thermal diffusion separation depleted the 
I, concentration at the top of the lamp and black 
ening resulted. In small diameter 500-watt lamps, 
the separation which, in general, was a function of 
temperature gradient and length was unfortunately 
efficient and 
Hlowever, in larger diameter 500-watt lamps (20 


necessitated horizontal operation 


$5 mm o.d turbulent convection currents were 


operative and promoted remixing so that the sep 
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Figure 5. Blackening due to small quantities of impuri- 
ties in horizontally-operated lamp. 


aration did not occur and the lamps could be op- 
erated in any position. 

2) It has been found that small quantities of 
certain materials, e.g., Al, Ni and Hg, interfered 
with the successful operation of the I, cycle and 
blackening resulted even in the presence of suffi 
shown in Fig. 5, oe 
While 


blackening of this type usually occurred early in 


cient Io. This blackening, 
curred on specific areas of the bulb wall. 


life with no apparent effect on life, it has been ob- 
served to occur at any time during life. While the 
exact cause of this type of blackening has not been 
established, it is believed to be the result of an ac- 
cumulation of impurities and a specific surface con 
dition of the bulb wall in certain areas. 

3) Due to the highly reactive nature of the I. 
vapor at elevated temperatures, it was not possible 
to employ any of the usual getters in the develop 
mental lamps to remove H.O vapor or He present 
initially or released from the quartz during opera 
tion. Either the I. and the getter reacted to form 
a stable iodide in the cooler areas of the lamp, re 
sulting in a depletion of the I. and subsequent 
blackening, or else the getter material interfered 
with the formation of WI. on the bulb wall, result 
ing in blackening in the presence of sufficient Is. 
While the I. 
presence of the H.O eyele,' 
lamp throughout life, the life of the lamp was con- 
siderably shortened due to H.O eyele activity. Con 


eycle operated successfully in the 
resulting in a clean 


sequently, it was necessary to minimize the H.O 
cycle activity by a good bake-out of the lamp prior 
to filling and then employing thoroughly dried I. 


and inert gas to insure long life. 


Design Features 

Lamps made to operate with the iodine cycle 
have not only shown an extremely high lumen main 
tenance, but also have other outstanding features 
which are direct results of meeting the essential re 
quirements for successful operation. As previously 
indicated, a minimum bulb wall temperature of 
about 250C is required for reliable performance 
This fact dicated the use of either Pyrex, quartz or 
Vycor as a bulb and lamps were made to operate 
successfully in each of these materials. All lamps 
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discussed in this paper were made from tubular 
quartz or Vycor because of their higher melting 
points and very good resistance to thermal shock. If 
a bulb wall temperature of approximately 250C or 
greater is to be maintained, the filament must be 
located comparatively close to the bulb wall. A 
tubular bulb allows us to achieve this temperature 
without large variations between temperatures at 
the hottest and coolest portion of the bulb on which 
the cycle is functioning. The tubular construction 
also shows other advantages when the lamp is 
mounted in a luminaire.® 

Interference with the iodine cycle caused by 
metals other than tungsten necessitated making 
lamps without filament supports or with supports 
of tungsten, and also indicated that the portion 
of the lead projecting into the lamp must be tung- 
sten. The basie construction of an iodine lamp is 
shown in Fig. 1. The leads are two piece molyb 
denum-tungsten and the supports are tungsten 
wire. This design meets the temperature and ma 
terial requirements and also permits an increase in 
operating voltages because of the double ended con 
struction. By increasing the length of the coil, a 
10,500-watt argon-filled iodine lamp which suecess 
fully operates on 2400 volts has been made. 

Fig. 6 shows some of the developmental lighting 
lamps that have been made in which the iodine 
cycle functions properly. From top to bottom, these 
lamps are rated at 45-, 100-, 150-, 200-, 500- and 
1500-watts. They range in length from 1% to 10 
inches, and from ;°y to % an inch in diameter 
Operating voltage for the group is 120 volts or less, 
with the exception of the 1500-watt lamp which op- 


erates at 277 volts. One obvious advantage of this 


i 


Figure 6. Developmental quartz iodine lamps. 
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Figure 7. Size comparison of quartz iodine lamps with 


standard lamps of equal or near-equal wattage. 


achieved. In Fig 
$5- and 1500-watt 
standard 40- and 
volume of the 45-watt lamp 


Al9 and the 
that of the 


of the 40-watt 


per 
emarkable size re 


et that all of the 


~ » eent of 
duetion is fur 
lamps 
combined total 


represe nta 


volume than a 25-watt 
also means hett r po 
a reflector or lumi 


patterns hereto 


Operating Characteristics 


A unique and favorable characteristic of the 
tubular lamp is that its lumen output and watts 
for a given filament are independent of fill gas pres 
hundred 


bulb 


general lighting lamp thermal losses 


sure from a few millimeters to as high a 


pressure as the will contain. As is commonly 


known, in the 


are due to convection currents and conduction 


Convection currents passing over the filament re 


duce its operating temperature and lower its lumen 
The effect of con 


veetion currents is changed with changes in fill gas 


output, while increasing its watts 


pressure, thus, initial lumen and watts rating in a 
standard lamp is dependent on fill pressure. It was 
stated earlier that the small diameter bulb contains 
fill was 
during lamp operation and convection currents are 


Thermal 


the within the so-called Langmuir sheath 


non-existent losses are then due only to 
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Figure 8.500-watt standard lamp and 500-watt quartz 


iodine lamp after failure. 


ond iction and these losses are independent ot gas 
Another 


a small 


pressure above a few hundred millimeters 

favorable result of placing the filament in 
diameter bulb is that of obtaining a higher operat 
ing pressure than is obtained in the standard lamp 
1000-hour 


‘ 


or the same fill pressure. A standard 
200-watt, 19.8-lumen per watt lamp is filled witl 
600 vas and operates at approxi 


The 


when placed in an iodine lamp of the tubular de 


millimeters of 


mately 800 millimeters 5900-watt filament 


will 
An 


increase in operating pressure, plus the complet: 


sign which is filled with 600 millimeters of gas 


operate at approximately 1800 millimeters 


absence of convection eurrents, enables us to in 


erease the efficacy of the filament to 21 lumens per 


watt and obtain a 2000-hour life. One more exam 


ple of gain in efficiency is shown in the comparison 


of a 1500-watt, 275-volt lamp and a_ 1500-watt, 


277-volt iodine lamp. The standard lamp operates 


at 17.5 lumens per watt for 1000 hours, while the 


iodine lamp operates at 22 lumens per watt for 


2000 hours 

Lumen maintenance, by far the outstanding fea 
ture of this lamp, has ranged from 96-101 per cent 
These 


figures are quite remarkable when compared with 


on constant voltage lamps at 99 per cent life 


those of the 500-watt general lighting lamp, whose 
lumen maintenance is 86 per cent at 70 per cent 
design life, and the 1500-watt lamp, whose lumen 
maintenance is 78 per cent at 70 per cent design 
life. Although figures are not available, it can be 
seen that the comparison would be even more as- 
tounding if the standard lamps were rated at 99 
per cent design life. Fig. 8 shows a 500-watt stand 
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Figure 9. Typical failure pattern on overheated seals. 
Seal has not yet failed, 


ird lamp and a 900-watt iodine lamp after burn 
out. The percentage of lumen maintenance quoted 
for the iodine lamp has been measured on all con 
stant voltage lamps, regardless of wattage 

The iodine lamp as designed, in comparison with 
a presently-made incandescent lamp of equal wat 
tage, offers an ineandescent light source that is 
drastically reduced in size, with ratings independ 
ent of fill gas pressure. Its total lumen output can 
be increased while maintaining equal life, it can be 
operated at higher voltages and it maintains 96-101 


per cent lumen output until burnout 


Operating Limitations 


As is true in other lamps, precautions must be 
taken with the iodine lamp if it is to give the ex 
pected service. We have said that wall temperatures 
below approximately 250C were too low for reliable 
eyele operation; therefore, these lamps cannot be 
operated in a cooling atmosphere. Operation under 
water or in stiff drafts without a protective cover 
ing is not feasible. However, the lamps do perform 
satisfactorily under normal conditions and applica 
tions since the wall temperatures are high enough 

500-600C ) to maintain adequately the specified 
minimum, One other temperature limit which it has 
been necessary to specify is that of the seal. This 
limitation applies to the developmental lamp con 
struction and is not necessarily a feature of all io 
dine lamps. Fig. 9 shows the type of failure occur 
ring with overheated seals. Temperatures in excess 
of 350C, measured on the quarts directly over the 
center of the molybdenum foil, are detrimental to 
lamp life. If operated above this figure, oxidation 
of the foil is rapid enough to puncture the seal and 
leakage occurs. Lamps placed in evacuated cham 
bers or chambers containing a non-oxygen gas have 
only the current carrying capacity of the foil as a 


limitation 
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Gas separation, which has been fully explained, 
was found to be quite pronounced in the longer 
lamps. The 500-watt and the 1500-watt lamps must 
not be positioned more than four degrees from a 
horizontal plane if sufficient iodine is to remain in 
the high end of the lamp for efficient cycle opera 
tion. In the lower wattage lamps the gas separation 
is not so apparent and these lamps have been oper- 
ated successfully in a vertical position. 

The last precaution that we must indicate is one 
that is no new, nor limited to the iodine lamp. A 
fact that many of us may not be aware of is that all 
high-wattage, argon-filled incandescent lamps are 
internally fused to protect them against arcing. The 
common cause of arcing is the failure of the fila 
ment at or near the peak of inrush current when 
the lamp is energized. If not arrested, the are may 
cause rupture of the bulb. As presently made, the 
iodine lamps do not contain an internal fuse and 
therefore the high-wattage lamps must be exter 


nally fused to protect against this type of failure 


Applications 

A discussion of the iodine lamp would not be 
complete without mention of possible or actual ap 
plications. It should be noted, however, that these 
lamps are in a developmental stage and are not 
presently mass produced. A broad answer to the 
question of what applications are the lamps suited 
for is that they can be used in any application that 
now uses incandescent lamps so long as the required 
conditions of temperature and position are met 
Some specific possible applications would be street 
lighting, floodlighting of outdoor areas, display 
window lighting, and illumination for movie mak 
ing and television. Miniaturization is a prime fae- 
tor in these applications. To date, four types of 
iodine lamps are being used in actual applications; 
only one type has developed to the point of sup 
plying lamps in small quantities. The 45- and 2090 
watt lamps are being tested for possible use in run 
way illumination and the 1500-watt lamp is being 
used to successfully grow algae in underwater and 
space travel research. The 150-watt lamp has been 
flight tested and is being used as a wing tip marker 
on high speed aircraft. While there are many pos 
sible applications, the ones mentioned are those in 
which this lamp may find initial usage; small size 
and nearly constant lumen output are features 
which we feel certain will guide it into numerous 


others. 
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Applications of the 
Quartz Lighting Lamp 


‘een QUARTZ lighting lamp’ bids well to 
be revolutionary in its effect on certain phases of 
lighting practice. It offers unusual physical and 
functional features which permit the design of re 
flectors and luminaires never before practicable 
with a general purpose light souree. These features 
not only give it advantages in specialized optical 
applications but also give it cost-of-light advantages 
for certain of the general lighting a;plication fields. 
Characteristics That 
Affect Applications 

The characteristics of this new filament lamp 
are: (1) high wattage in small volume bulbs, (2) 
good luminous efficacy with practically no reduc- 
tion in light output throughout life, (3) efficient 
operation on high-volt as well as on standard 120- 
volt circuits (4) increased life without the usual 
accompanying reduction in filament temperature 
and efficacy.! As an example, a developmental 
1500-watt, 277-volt 


quartz tube has an initial efficacy of 22 lumens per 


lamp in a %-inch diameter 
watt with a 99 per cent mean output over a life of 
2000 hours. Thus this new T-3 quartz lighting 
lamp shows about a 65 per cent gain in mean lu 
mens over the same wattage in a PS-52 bulb de- 
signed for 250 volts and 2000 hours’ life 

When the cost advantages of the lamp’s high 
mean luminous efficacy is combined with the defi 
nite savings of the higher voltage lighting circuits 
lighter 


and the possible savings of pgtentially 


weight, higher-efficiency luminaires, the quartz 
lighting lamp becomes a potential contender for 
many lighting applications. 

Previously the operation of filament lamps at 
higher than 120 volts with former lamp designs 
resulted in lowered luminous efficacy and reduced 
filament ruggedness. This ability of the quartz 


lighting lamp to operate efficiently on the higher 


A paper presented at the National Technical Conference of the 
Ituminating Engineering Society, September 7-11, 1959, San Fran- 
cisco, Calif. AuTHors: Large Lamp Dept., General Electric Co 
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A newly developed line of filament lamps in 
quartz tubular envelopes employs an “iodine 
cycle’ to eliminate tungsten darkening. Lamps 
of these characteristics provide several fea- 
tures having unique application advantages. 
These features are: (1) high wattage in small 
volume bulbs, (2) good luminous efficacy 
with practically no reduction in light output 
throughout life, (3) efficient operation on 
high-volt as well as on standard 120-volt cir- 
cuits, (4) increased life without the usual 
accompanying reduction in filament tempera- 
ture and efficacy. 

Among the lamp’s potential applications 
are its use for certain high-voltage general 
lighting applications and for special applica- 
tions where its small size and optical control 
features are the determining design factor. 


circuit voltages will be of specific value in indus 
trial lighting and other areas where the 277-480 
voltage systems are used 

The lamp’s small bulb diameter (see Fig. 1) to 
gether with its accurately located filament makes 


possible the use of small size reflectors possessing a 


ll id ilk ini hai Sak ald A le i di 


1500 W - T3- 277 V 


500 W -T3-120 V 

200 W -T4- 6.6 AMP. 
2a 

45 W-T22- 6.6 AMP. 





Figure 1. Examples of quartz lighting lamps with a 


sample of a developmental lampholder. 


Allen-Paugh 741 








high degree of optical control. For example, th 
900-watt developmental parabolic trough reflector 
shown in Fig. 2 can produce a fan-shaped beam of 
light only six degrees across its narrowest dimen 
sion. Such excellent control is possible in the plane 
which is perpendicular to the axis of the lamp. In 
the plane of the lamp the beam will have a broad 
distribution due to the extended length of the fila 
ment. In many applications such a distribution of 
light, narrow in one plane and broad in another 


plane, is very desirable Lighting for building 
fronts, sport fields, airport runways and show win 


dows are a few examples where such a beam shape 


has advantaves 
The quartz lighting lamp has a few limitations 
which must be considered in designing and apply 


ing equipment For example, the lamp must be op 
erated within about 4 degrees of horizontal in order 
that the iodine will not separate out to the low end 
of the lamp. In addition, the molybdenum lead-in 
wire must be kept below 350C where it enters the 
pinch seal of the lamp. Above this temperature 
the molybdenum wire oxidizes rapidly, thus in- 
creasing in size, and acts as a wedge to break the 
seal. The bulb wall temperature must be kept above 
250C, otherwise the iodine cycle will not operate 
and the lamp will darken. Another limitation, 
which is more of a safety requirement, is that the 
present lamps must be individually fused to protect 
against lamp rupturing due to arcing at end of life 


This is not a new condition as it is common practice 
to internally fuse all argon-filled lamps of the 
higher wattages. Care should be taken that com 
bustible materials do not come in contact with the 
lamp as the 500-600C bulb wall temperature is 


above the kindling point of many common items 
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Figure 2. Developmental parabolic 
trough reflector with parabolic end 


plates. 


On the other hand it should be noted that, at this 
temperature, atmospheric dust and dirt will tend 
to incinerate off the lamp’s surface and hence mini 
mize the light-absorbing film of the usual dirt de 


posits on lamp bulbs 


Lampholders 
The requirements for a lampholder are that it 
should (1 


below 350C, 


help keep the lead-in wire temperature 

2) prov ide accurate positioning of the 
lamp, and (3) conform to safety concepts. The 
developmental lampholder shown in Fig. 1 was de- 
signed to fulfill these requirements. It is of the 
push-pull variety. Preliminary tests on pilot mod 
els of this lampholder indicated that the lead-in 
wire of the lamp could be kept below 275C in a 
mock-up of an enclosed outdoor floodlight equipped 
with a 500-watt T-3 quartz lighting lamp. In a de- 


velopmental model of an industrial type reflector 
for the 1500-watt T-3 lamp it was found 


design: 
necessary to ventilate the top of the reflector to 
lower the lamp’s lead-in wire temperature. It is 
obvious from the concentrated thermal nature of 
this lamp that temperature conditions will be an 
essential consideration in the design of equipment 


for its use 


Reflectors 

The small diameter filament accurately located 
in relation to the bases permits rather precise op 
tical control in trough type reflectors. The extended 
length of the filament in the axial direction makes 
it diffieult to control the endwise distribution of 
light from the lamp. However, by the use of spe 
cial parabolic end plates in a trough reflector for 
the 500-watt T-3 as shown in Fig. 2 the endwise 
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Figure 3. Parabolic reflector for 500- 
watt T-3 quartz lighting lamp with 
louver for upper part of beam. 


light can be redirected back into the beam with 
considerable advantage. Thus such a reflector and 
lamp combination provides a narrow fan of light 
with sharp cut-offs. 

In many applications of parabolic reflectors it 
is desirable to shield the lamp and the direct light 
to reduce the glare in one direction as much as pos 
sible. This can be done by using louvers over one 
The sides 


of the louvers opposite the lamp are finished in dull 


half of the reflector opening (see Fig. 3 


black to reduce brightness. The other sides are 
high-reflectance etched aluminum to minimize the 
less of useful light. This half-louvered floodlight 
would be useful in lighting building fronts when 
the units are located anywhere from ground to eye 
level. In such an installation the stray light is kept 
out of the eyes of passersby and in addition the 
light reflected from the etched side of the louver 
illuminates the lower building surface. Such a lou- 
vered fixture would also be useful in lighting a 
building front from above, where glare light to the 


T ETCHED 
ALUMINUM 


street is to be minimized. The same method of lou 
vering may have possibilities in the lighting of air 
port runway touch-down areas. The louvers in this 


ease would keep glare brightness out of the pilot’s 


eyes. For indoor applications the same louvered 


reflector would be equally useful in vertical wall 
lighting. Slight variations of the narrow beam lou 
vered unit would also be useful in lighting museum 
picture walls. 

By using an elliptical contour for the reflector 
and by also using parabolic end sections, a rectan 
gular beam luminaire can be obtained. As the 1500 
watt lamp has industrial lighting possibilities the 
reflector shown in Fig. 4 was developed using this 
principle. Since essentially all the light reflected 
by the luminaire is reflected down within the 45 
degree shielding zone there is a minimum of direct 
glare from such a fixture. The slots above the lamp 
provide uplight and also ventilate the fixture, per 
mitting the ends of the lamp to operate at a satis 


factory temperature 








Figure 4. Developmental direct lighting fixture with up-light compo- 
nent for 1500-watt T-3 quartz lighting lamp. Shielding is 45 degrees. 
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The following is a brief description of some of 


the first special applications and a discussion of 


potential general lighting uses of the quartz light 


ing | 1 ps 


Special Applications 


Che first application of a quartz lighting lamp- 
was in connection with wing tip lighting on jet air 
planes. Here the requirement was for maximum 


light in minimum space and a 150-watt, T-4, 28 


‘ olt lan p was deve loped for this service 


Three un 
usual lighting installations are currently under test 
using quartz lighting lamps. These involve (1 
airport runway floodlighting, (2) airport runway 


taxiway marker light and (3) an oxygen regen 


erative cell 
lirport Runway Floodlightina 
The Federal Aviation 


opment Center 1s « 


Agency Technical Devel 


urrently developing an incandes 


cent airport runway floodlighting system. Such a 


system is to floodlight the runway without intro 


ducing excessive glare in the eyes of the landing 


pilots. A tentative fixture is 


that it is to be 


specification for the 
mounted at the runway edge and 
approximately 30 inches above the runway. The 


design is to be such as to limit the vertical beam 
spread of the unit to a maximum of 4 degrees. Th 
nough to allow the precise contro! 


t-degree 


nough wattage to provide the 


only lamp small « 
eded to obtain 
of high 


essary beam lumens was the 200-watt, T-4, 6.6 


vertical beam spread 


ampere series-operated quartz lighting lamp. In 


this lamp a coiled-coil filament construction was 


to reduce the filament’s axial length 


elopmental fixtures consisting of accurate 


glass mirror reflectors and spread lens were de 
signed to utilize this 200-watt quartz lighting lamp 
and to meet the above mentioned photometric re 


quirements. These were mounted on 20 foot cen 
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Figure 5. Developmental runway light- 
ing system using a 200-watt T-4 6.6- 
ampere quartz lighting lamp in a fix- 
ture as shown in insert. 


ters along each side of the test runway at Seymour, 
Ind., for a distance of approximately 200 feet. The 
runway is 125 feet wide and the units are mounted 
opposite each other 25 feet back of the runway edge. 
Fig. 5 is an actual night photograph of the flood 
lighted runway showing that the area of highest 
illumination is in, or near, the center of the run- 


way, where it is most useful to the pilots. Fig. 5 


also shows the surface brightness across the runway 


Airport Runway-Taxiway Marker Lights 


A new semi-flush unit known as the ‘‘ pancake’’ 
marker light shown in Fig. 6 has recently been de- 
signed® to guide the pilots while they are landing 
and moving their ships on the runways and taxi 
ways at night and at times of low visibility. A 
major advantage of this thin 6-inch diameter fix 
ture is its easy adaptability to existing runways, 


high speed turnoffs and taxiways with only minor 


Figure 6. A prototype runway marker light developed 
by the Federal Aviation Agency. The 45-watt T-2' 
quartz lighting lamp is used in this fixture. 
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Figure 7. A photosynthesis gas exchanger of about one 
cubic foot size which theoretically can provide the oxy- 
gen requirements of one or two men in a space ship. 
Quartz lighting lamps are used since their light energy 
density for equal volume is one thousand times better 
than that of mercury lamps and three thousand times 
better than that of fluorescent lamps. 


cutting of the runway surface required for installa 

tion. This fixture is radically new in its design in 

that the light source will be housed in the 34 of an 

inch the fixture projects above the surface of the 

The small size of the 45-watt quartz light 
T214, 


uting factor to this unit’s feasibility for this service 


runway 


ing lamp 2-inch-long) is a major contrib 


Oxygen Regenerative Cell 


Recent advances in naval and space travel tech 
nology have provided means of cruising under the 
oceans for long periods and have given the hope of 
some day exploring the vastness lying beyond our 
atmosphere. This technology has allowed our ma- 
chines to approach these goals quite readily but 
man’s adaptability is more limited. Man must earry 
along or create his atmosphere and food in order to 
survive. A means of regenerating his atmosphere 
and growing his food seems more feasible than car- 
rying food with him. One method being investigated* 
is to actually carry in each submarine or space ship 
a small portion of mother nature’s life-sustainining 
phenomena—that of photosynthesis. With space a 
premium on each type of vehicle, a compact photo- 
synthesis system utilizing the most efficient and 
compact plant life and equipment must be used. In 
preliminary investigations six 1500-watt T-3 quartz 
lighting lamps were used as the artificial ‘‘sun’’ 
with a newly developed high reproductive strain 
of algae in the equipment shown in Fig. 7. The 
quartz lighting lamp was chosen because of its small 
size, high output and desirable spectral qualities. 
This combination plus new methodology has re- 
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duced the volume of algae required to sustain man 
to one-twentieth of that formerly considered nec- 
essary. Thus this new lamp in combination with 
oxygen regenerative equipment may enable man to 
travel in outer space or beneath the sea for indefi 


nite periods of time. 


Industrial Lighting 


It is difficult to predict at this time whether the 
quartz lighting lamp will be more widely used in 
spectacular applications like the above or in the 
general lighting of large area installations such as 
in industry. There is considerable evidence for the 
latter. 

Exploratory cost analysis indicates an initial cost 
for a 1500-watt quartz lighting lamp industrial 
installation which would be substantially lower 
than any other common system. This is primarily 
the results of the lamp’s high sustained luminous 
efficacy, its ability to operate effectively on 277 
volts and an assumption that a luminaire for its 
use would be rather high in utilization and mod 
erately low in cost. While the lamp’s operating 
cost is higher than fluorescent or mercury systems, 
the initial cost in some cases can be more the de 
ciding factor than operating cost. This is especially 
true when hours of use are not extensive and power 
rates are low. Because of the small size of the lamp, 
eood shielding and brightness control are relatively 
easy to attain with high fixture efficiency 

A possible application for the quartz lighting 
lamp is on traveling cranes where the available volt 
ages are commonly in the higher voltage ranges 
Testing is now in process to determine whether the 
quartz lighting lamp can stand the rigor of this 


ty pe of sery ice. 


Store Lighting 


In the store lighting field the quartz lighting 
lamp will bring about a new line of lighting tools 
for the merchant and store designer. Its unusual 
ability to be used in highly accurate light con- 
trolling reflectors of simple design will find wide 
applications in such fields as show window lighting, 


counter lighting, vertical display lighting and othe 


applications where a controlled band of light is 


desired. 

For general lighting the lamp’s small size will 
allow the fixture designer to create wafer-thin 
lighting fixtures of shapes and sizes not previously 
possible. For example, three 500-watt T-3 lamps 
arranged in a triangular pattern could easily fit in 
a flat dish-shaped indirect luminaire only 1 ineh 
deep by 11 inches in diameter. Three 1500-watt 
lamps could fit in a shalliow circular fixture 1 inch 
deep by 15 inches in diameter. This possibility 
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opens up new avenues in incandescent luminaire 


stvling 


Bu ding Floodlighting 


When the broad front of a building is to be flood 


narrow beam of the T-3 parabolic re 


vhted the 


flector can be advantageously used. As the beam of 


this unit is narrower than usually found in gen 
eral f] odli rhts. it can he located closer to the build 


When floodlighting 


as narrow a beam as possible is usually 


ne with greater effectiveness 
above 

ut because of the necessity of restrict 

from the 


the overhang of the equipment out 


hy ilding Ihe 


half louver developed for the T-3 
Fig. 3, 


rhting building fronts and sidewalks from 


parabolic reflector is specifically useful 
of buildings to minimize undesired fixture 
Such a luminaire is also desirable be 

ts small size and low wind resistance. Du 
arrowness of the beam, more of the beam 
be delivered to the building with an in 
utilization of the floodlighting and r« 


over-all cost 


and Poster Laghting 
\s the poster panels and bulletin boards are re 
angular areas they are well suited to the elongated 
eam shape of a T-3 lamp in a trough reflector 
h reflectors could be designed to be lighter and 
aller and with their better control possibilities 


they ould offer higher utilization of light than 


typical reflectors now used, More accurate control 


ild also result in closer mounting with less spill 


surrounding area 


a sports arena is one area where 


tl nitial eost of a lighting system can be more of 


a dete ning factor than is its operating cost. The 
hours that a sports arena is oecupied by paid at 


tendance with the full lighting system on can fre 
quently be of the order of twenty or so hours per 
Under such conditions the initial cost is then 

major part of the total owning and operating 

A 1500-watt quartz lighting lamp fixture has 
advantages of the economy of 277-480 volt dis 
fixture design and 


potentially low-cost 


ibution | 


ter than normal incandescent maintained effi 
In addition such fixtures offer excellent vis 

ymfort for the spectators because of the poten 

od shielding. The unusual low weight of the 

fixture also suggests low-cost catenary installatio: 


possibilities 


Golf Driving Ranges 


The lighting of a golf driving range is an excel 


xample as to where a 6- x 90-degree beam 


ipplications of the Quartz Lighting Lamp 


parabolic trough reflector can specifically meet the 
requirements. The problem here is to light a wide 
expanse of ground extending 100 to 250 yards out 
from floodlighting poles which generally do not 
exceed about 25 feet in height. This zone of ground 
represents about 3 degrees from the top of the poles 
which is roughly the spread of the 6- x 90-degree 
beam to 50 per cent of maximum. The horizontal 
spread to 50 per cent of maximum is about 70 de 
grees, which again is ideal when lighting such areas 
which are seldom less than 200 yards in width 


Conclusion 

The quartz lighting lamp gives the engineer, de 
signer and user a new, unique and useful light 
source. Because of its small size and high main 
tained output it promises to provide better solu 
tions to many of the lighting problems of today and 


tomorrow. 
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DISCUSSION 


J. S. Hawer:* When I visited Nela Park last June, Car 
Allen and Ron Paugh showed me the new 500-watt and 1500 
watt lamps, known as the ‘‘ Quartz Line’’ lamp at that time 
It was an impressive demonstration of lighting and light 
control and it was obvious that this lamp had unique char 
icteristies 

We as designers are constantly faced with new develop 
ments in both incandescent and fluorescent lamps and this 
new light source points to some new and unique lighting 
ipplications. Certain questions come to mind, however, and 
I would like to ask the authors what the possibility will b« 
for smaller wattage lamps, say as low as 75 watts, and 
ranging between 75 watts and 300 watts in 125-volt lin 
voltage. This would be an ideal line of lamps for applica 
tions for controlled lighting in a wide variety of commercial 
interiors, along with applications in stage lighting. Is lamp 
life adversely affected by dimming this lamp or operating 
at reduced voltage? Will this affect the iodine cycle enough 
to cause depreciation of lumen maintenance? 

The authors deal largely with use of reflectors for lighting 
control. Would it not also be possible and very practical to 
design refracting lens systems for the optical control of 


light? 


ilting Engineer, Burbank 
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With regard to the diseussion of louvers for lighting 
control, it has been my experience that louvers become 
dusty and lose a large degree of their lighting control insofar 
as reflected light from the louver blade is concerned. Would 
it not seem more practical to use a prismatic type of lens 
to accomplish the same kind of control, with a protective 
cover glass? 

Another question comes to my mind since the authors 
state that the bulb wall temperature must be kept above 
250C. Does this exclude the use of this unit in open reflector 
construction? Is it presumed also that moisture will have 
no effect on the operating characteristics of this lamp? What 
is the effect on lumen output of over-voltage application for 
sports lighting? 

In regard to application, there are, of course, many 
applications beyond those mentioned by the authors. One 
in particular, however, seems to be important at the moment, 
in regard to application of this lamp in lighting airport ramp 
ireas. These lamps, built in multiples of reflectors, serve as 
a linear light source in reflector, embodying the principles of 
control outlined by Domina Eberle Spencer in her paper 
March, 


This light source in a linear modified 


last year at the Technical Conference in Toronto 
1959 IE, p. 167 
parabe reflector should provide an ideal controlled soures 


of illumination for ramp lighting 


W. F. Biackrorp:* I coneur with the conclusions of th 
authors that this new light souree gives the engineer and 
the luminaire designer another important tool to use. 

In airport lighting applications, the high luminous effi 
eacy and almost 100 per cent lumen maintenance appear 
to make the lamp a very desirable light source. However 
where this type lamp is to be utilized as the light soure 
in a signaling projector, such as high intensity runway o1 
taxiway lighting, it may be necessary to revise the simple 
ind commonly used brightness control methods of varying 
the voltage and/or current to the lamp in order to maintain 
the necessary bulb wall temperature for satisfactory opera 
tion of the iodine evele and good lumen maintenance It 
should also be kept in mind that this requirement for oper 
tion at or near rated wattage may result in a shorter useful 
life for the 2000-hour quartz lamp than for conventional 
lamps, which are usually operated at very reduced bright 
nesses resulting in much longer-than-rated useful lives 

The fixture design principles illustrated in the paper ar: 
sound, and if utilized could result in appropriate fixtures 
for many applications. Since precise optical light contro! 
ind high lumen maintenance requirement often go hand i: 
hand, this new iodine quartz-type lamp construction may be 


very significant contribution to the field of illumination 


WILLIAM WEeEIBsEL:** The authors have done well to prepar: 
this paper at this time. The announcement of the quartz 
lighting lamps and inspection of the early samples has 
lone much to exeite interest in luminaire design for thé 
ipplication of this new source. 

Tt was mentioned that ‘‘the lamp must be operated withir 
about four degrees of horizontal in order that the iodin¢ 
will not separate out to the low end of the lamp.’’ With 
practical tolerances in the mounting of the lamp in the 
luminaire and the mounting of the luminaire in operating 
position, this four degrees seems very restrictive. It is hoped 
that ways will be found to increase the range within which 
the lamps will operate satisfactorily. 


We understand that ‘‘the present lamps must be indi 


*Line Material Industries, South Milwaukee, W 
Revere Electric Mfg. Co., Chicago, Tl 
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vidually fused to protect against lamp rupturing due to 


” 


arcing at end of life. Are there plans to internally fuse 
these lamps? 

The operating temperature is reported to be such that 
‘atmospheric dust and dirt will tend to incinerate off the 
lamp’s surface and hence minimize the light-absorbing film 
of the usual dirt deposits on lamp bulbs.’’ However, we 
are told that even minute traces of grease, oil or salt from 
the fingers will cause etching of the bulb surface at th: 
operating temperatures of the lamp. It would seem that 
temperatures sufficient to incinerate dust and dirt would 
ilso easily remove an offending fingerprint. If, indeed, suc! 
prints are undesirable, it would seem advisable to ship th 
lamp in an individual, transparent coating which could be 
stripped or incinerated after the lamp is in final position 
in the luminarie 

It is stated that ‘‘the bulb wall temperature must be kept 
ihoye 250C, otherwise the iodine cycle will not operate and 
the lamp will darken.’’ For outdoor use, this will be an 
important reason why the lamp should be enclosed. Has 
there been any investigation as to bulb wall temperature in 
in enclosed luminaire with outside temperature of 20K 

-°OF 

Presumably, the maximum allowable temperatures on bulb 
wall and basing cement will be well beyond those tempera 
tures anticipated in usual application. However, has reflec 
tor temperature been investigated under conditions of high 
imbient temperature operation? Such temperature will, of 
eourse, depend on many variables, such as reflector contour 


material, finish and position 


Surface finishes could very 
vell be adversely affeeted if such temperatures were ex 
cessive 

The spiral-type supports for the filaments of these lamps 
will no doubt supply the necessary protection. Is there any 
comparison which ean be made between these lamps and 
expected applications and those for the rough-service or 
vibration-service lamps? 

The authors have answered many questions in the applica 
tion of these lamps. It is hoped that they will continue their 
investigations and later bring us additional information as 


these challenging new lamps gain acceptances 


E. FaverrT 


plagued for decades with relatively short life, low efficacy 


Floodlighting manufacturers have been 


incandescent lalaps with which to work. This appears to 
he a significant break-through in the area of not only lif: 
ind efficacy but also the just as important elements of 
lumen maintenance and souree size. 

possible 
At the present 


In the third paragraph the authors state, 
savings of potentially lighter weight dod 
time it appears to me that this statement should be limited 
to those luminaires which require a narrow beam spread in 
the transverse plane only. If designs of floodlights are 
contemplated which are to have endwise beam spreads less 
than 80 degrees, there would be required, in all probability 
reflectors with longitudinal dimensions far in excess of those 
presently on the market using general service PS bulbs 

In the fifth paragraph the authors re-emphasize the 
exeellent control of light in the transverse plane. At the 
same time it should be pointed out that this transvers« 
control is obtained at the sacrifice of less endwise control 
This could be an extremely important aspect in some 
applications. It is true that there would be less spill light 
n the transverse plane when utilizing these lamps in fixtures 


However. care should be exercised to make 


of good design 


*Outdoor Lichting Department, General Electric Co., Hendersonville 


N. 0 
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eertain that too much light is not lost beyond the sides of 
the area ng lighted This spill light can also caus 
objeetional giare under certain circumstances 
of individual fusing is pointed out as on 
ons in paragraph six. I would like to pose th 
when the authors feel that a design will b« 
will not necessitate individual fusing 
ven points out the importance of designing 
excessive heat from building up around 
would be very beneficial to the fixturs 
vhat steps are being taken by the lamp 
unufacturers to provide greater heat 
inimize this limitation 
y has been completed to determine th« 
L500TSQ/CI 
sal 


ds. This study shows that installation 


of utilizing the lamp for 


per cent fewe ighting floodlights 


voltage would 
general service floodlights operated 
d voltage to pro th 

und lamp cost of this installatio 
more initially than using the 1500-wa 


lamps in conventional floodlights 

cost would undoubtedly be offset 
hing, general distribution ar 

aving fewer units to wire as well as 

oltage system. The annual operating 
rhting system would be approximately 

the conventional system if operated 

If the systems operate 4000 hours 

on of the quartz lighting system would 

less to maintain As the annua 

operation increase the economic advantage of th« 


! } il costs 


rhting lamps decreases 


systems employing 1500-watt general 


PA ou:* In repiy to Mr Hamel, 


the iodine-quartz lamp will be availabk 


sizes other than 500 watts for 120-volt 


watt lamp was the first size developed for 


mming, the lamp can be dimmed 


is no unusual cooling 


ong as ther 

mp, such as might be produced by 
immed in still air by 

cle will operate as the bulb al 

When the 


d from 60% to sin 


temperature is reduced below the point where th 
s 250C, the lamp operates similar to an infrared 
omes insigni 


The tungsten evaporation then be 


benefit of the iodine evele is no longer needed 
use of refractors to control the light fron 
source Offers excellent 


desigt a Mr 


opportunities 
Hamel suggests. Reflectors 
emonstration fixtures were used merely beeause they 
sier to make on a developmental basis 


ulb wall 


mitation will probably limit the 
lamps to enclosed fixtures for outdoor use 
ire 500-watt T3 lamp showed that a 15-mile 
it OC would lower the bulb wall temperatures 


test was on a bare lamp and no testing has 


ipplications of the Quartz Lighting Lamp 


been done on these lamps in open reflectors under wind 
conditions 

rhe operating characteristics for the quartzline lamps ar: 
in the process of being determined from life rack data 
rhus, it is too early to predict the effects of over voltag: 
on the performance of these lamps. It is expected that th: 
umens per watt for the quartzline lamp for a given over 
voltage condition will be slightly better than for a compar 
ible conventional ineandescent lamp. This is expected becaus« 
there are no convection current losses in this lamp. 

In reply to Mr. Blackford’s question about operation o1 
reduced voltage, the quartzline lamps, like other incandescent 
imps, can be redueed in brightness to result in much-longer 
than-rated life. If the voltage on a lamp in an enclosed 
fixture can be reduced, under cold temperature conditions, 

per cent voltage without the bulb wall temperatur 

illing below 250C, then no tungsten darkening problem 

expected with dimming throughout the full rang: 

voltage Also, no darkening problem would be expected 

if dimming is from 100 pe: cent to any value below 
0 per cent voltage 

which Mr. Weibel brings 


ip, is being investigated, as it obviously would be desirabk 


The matter of internal fusing, 


to incorporate the fuse in the lamp. Mr. Weibel also asks 
about the matter of fingerprints on the lamp. Fingerprints 


will not incinerate off the lamp surface in a manner 


similar to dust, as fingerprints are caused by body salts 
which will etch the surface of the quartz. The lamps will 
come packaged with instructions that the lamp should not 

touched with bare hands, or, if touched, they should bh 
leaned to avoid etching of the quartz bulb. 

Mr. Weibel’s questions regarding the effect of tempera 
tures on reflector materials emphasizes the point that fixtur: 
lesigners must consider the effects of temperature on th« 
various parts of fixtures. Reflector and refractor materials 
gasketing material, electrical conductors and insulation ari 
examples of fixture components which must be tested ani 
evaluated for use with the high temperatures which will b: 
encountered. 

The quartzline lamps are not designed to be either roug! 
service or vibration service lamps; however, it is expected 
that they will be as good as and perhaps even slightly better 
than conventional lamps in such applications. Testing is 
n process to determine the degree of ruggedness of this 
imp 


Mr. Fa 


best used to produce elongated beams which are very narrow 


ucett brings out the point that these lamps are 
in one direetion. This is true. There are many applications 
where such a beam pattern is desirable and this is one type 
of light distribution which can be readily obtained wit! 
good efficacy with this lamp 

The problem of extracting heat from the molybdenun 
lead-in wire to the seal is one the fixture designer, as 
well as the lamp and lampholder manufacturer, must cor 


sider. The lampholder, for example, has been specifically 
lesigned to he!p in this respect. The contact of the lamp 
holder is a rather massive nickel-plated copper bolt which 
ucts as a heat sink to pull heat from the lamp contact. Ever 
the lead-in wire to the lampholder is used to extra-t heat 
from the lampholder. 

Mr. Faucett’s general conclusion that the 1500 T3Q/CL 
lamps offer real possibilities of significant savings in 
initial and annual cost as compared to conventional athletic 
field floodlighting agrees with a similar analysis which 


we have made 
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Three-Purpose Lighting Design for 


Hotel Roof Garden 


NATIONAL ENTRY 
CLASS II 


Charles E. Strahan, Jr. 
Mississippi Chapter 


Southeastern Region 


- Strahan is with Mississippi Power & Light 
(o., Jackson, Miss. This entry was first in the 
Noutheastern Regional MMILJ competition 
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P, RHAPS sociologists could make a case of 
the decline of hotel night clubs. Spaces which once 
came to light only in the small hours now make 
sense only if they serve this and many other pur 
poses as well 

The Heidelberg Hotel Roof in Jackson, Miss. is 
a typical example. For years it was a popular spot 
for dining, dancing and entertainment. Facts had 
to be faced though, in the realization that the space 
was no longer profitable unless it could be used for 
luncheons, convention meetings, social events of 
various sorts and a night club dining area as 
well. This required major remodeling, of course, 
and especially, flexible lighting designed to serve 
the multiple purposes 

lo over-simplify the situation, the problem was 
to relight an area 45 feet by 76 feet with a 16-foot 
ceiling so that: 

a) The mood of the room could be easily 
changed, by lighting alone, all the way from a cozy 
night club level of 0.5 or one footeandle of warm 
soft lighting to a wide-awake **‘ company meeting’’ 


Hotel Roof Garde n 749 
































Section X-X’ 


Schematic layout of lighting fixtures for Heidelberg 
Hotel Roof. A—I1 recessed indirect fixtures with 
100-watt S/B lamps. B—2 custom-built indirect fix- 
tures, each with twelve 300-watt R40 floods. C — 11 


of 15 to 20 footcandles and at the same time 
b) Enhance the beauty of the decor and 
Consider cost. 
Color Walls, 


pilasters and cove were dark blue, with a reflection 


scheme was, of course, all set 


factor of 20 per cent. The curved ceiling area was 
light blue (49 per cent RF 
the center of the room a still lighter blue (75 per 


- and flat area along 


cent Drapes and lounge furniture were gold; 
hairs and table cloths, white 

Incandescent lamps throughout were chosen as 
the basic lighting source. The question was, their 


application for these multiple effects. Here is what 


was done: 
lnder the cove, recessed indirect fixtures with 


gold-ecolored reflectors provide warm attractive 


light on the tables. (See A in schematic layout 
These use 100-watt S/B lamps. Dimmer controlled 
they may be lowered to intimate night club levels 
or raised for dining 

To break the long expanse of the room, two 


indirect luminaires were specially de 


decorative 
B in the layout 


diameter and each is equipped with 12 300-watt 


signed These are four feet in 
R30 floodlamps which may be adjusted to uniform 
ly fill the flat ceiling area with light. Indirectly 
they provide very adequate illumination for the 
entire main floor area 

One problem was a dark area above the cove 
ind the 


elling colors 


incandescent light washing out the blue 
Light was provided and color added 
and even reintfotr ed by the 4() watt T12 daylight 


see C on layout) mounted on 


fluorescent strips 
top of the cove. This is one of the few situations 
which is tailor-made for the application of daylight 
fluorescent lamps 

When activities require reduced lighting in th 
room, speaker tables may be highlighted from th« 
three recessed fixtures in the area, each with 300 
watt lamps. (D). These fixtures have a sharp cut 
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Section Y-Y’ 


Section Z-Z’ 


striplights with two 8-foot 40-watt T12 rapid-start day- 
light fluorescents. D—4 recessed downlights with 
45-degree cut-off ; 300-watt mogul-base lamps. E — 224 
feet of gold neon tubing, operated at 30 ma. 


off angle and very low brightness at the ceiling. The 
entry, incidentally, is also highlighted with one 
of these fixtures. 

All this is for wide-awake activities, but it is quite 
readily transformed to a blue and gold night club 
atmosphere with low-level intimate lighting. For 
this effect, 742-watt red lamps are used in existing 
candle fixtures mounted on the pilasters and gold 
neon tubing, concealed on top of the cove (E), rings 


the room. This reflects colored light off the ceiling 


for a gay but intimate atmosphere 
Krom the lighting alone, all of the multipl 
purposes of the room may be quickly emphasized 


For a night club, warm soft light—only the gold 


fixtures used. Lighting level is 


For dinner-dancing of a 


neon and candle 
0.5 to one footeandle. 
less intimate nature on go the recessed cove lights 

tables. eight to ten fe: dance floor, one to two 
Going upward, for other uses, general lighting may 
be turned on or off, up or down. Speakers tabl 
may be lighted to 20 to 25 fe with the light pattern 
so controlled that a projector screen may be used 
on the wall behind. As to the final consideration 
ost was under $2000 
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Plan view. 


ILLUMINATING ENGINEERING 





Incandescent Lamp Design Life 
For Residential Lighting 


The Engineering Factors 

The life-efficiency characteristic of tungsten-fila 
ment incandescent lamps is well-established.'* It 
is widely known that when a lamp filament operates 
at high efficiency, its light output is high in rela 
tion to the watts consumed, but its life is short. 
Conversely, when a filament operates at low effi 
ciency, its light output is low in relation to the 
watts consumed, and its :ife is long. 

Hence, 
means best value in most products, does not apply 


a design objective of long life. which 
to incandescent lamps. The reason for this differ 
ence is that lamp bulbs are not, of themselves, the 
end product sought by the user. That end-product 
is ight. The lamp bulb is simply a device to trans 
form electric energy into light. To obtain that light, 
the user pays the costs of facilities for operation 
and of maintenance, the cost of electric power, and 
the cost of the bulb itself. 

The total of these costs per unit of light flux 
generated is thus the primary measure of the value 
of a lamp bulb. Of these costs the price of the bulb 
itself is only a small part. Yet the amount of light 
produced in relation to the total lighting cost is 
determined by the design of the lamp bulb—by its 
life-efficieney relationship 

The total cost of a unit quantity of light—one 
million lumen-hours—may be calculated readily by 
using the cost-of-light equation.’ The various quan 
tities in this equation have values that depend on 
and apply to the specific lamp bulb and field of 
lighting for which the cost-of-light determination 
is being made—in this case, the residential lighting 


field. Following is the equation: 
Cost-of-Light Equation 


10 P +h F4+-M 
(Ett wu S88 
OD L H 


Unit cost of light ($ per million lumen 
hours 
Mean lumens, corresponding to L; 
Average maintenance factor due to dirt 
accumulation on lamp bulb and/or lumi 
naire parts, corresponding to Q and L; 

P Market price of lamp, in cents: 
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Incandescent Lamp Design Lafe 


By WENTWORTH M. POTTER 
KIRK M. REID 


One of the oldest and most persistent ques- 
tions raised by engineers and laymen since 
the invention of the tungsten-filament in- 
candescent lamp is: “How long should an 
incandescent light bulb last?” This article 
itemizes and discusses the engineering factors 
involved in establishing the lamp-design life 
that gives lowest cost of light to the average 
residential user. The article also recognizes 
and discusses certain non-engineering factors, 
such as the inconvenience of making lamp 
replacements, that influence the proper choice 
of design life. The lamp bulbs in question are 
the familiar “A-line” of general lighting lamps 
of 15 to 150 watts inclusive, the types most 
generally used in residential lighting. 


h Labor cost of lamp replacement, in cents; 
L Average life, in thousands of hours; 

Ww Mean watts; 

R Energy rate, in cents per kwh; 

F Fixed charges per socket per year, in cents ; 
Wf Cleaning cost per socket per year, in cents; 


H Hours of operation per year, in thousands 


In the above equation, lamp life is assumed to be 
changed by a redesign of the filament, with lamp 
wattage held constant and with rated lamp voltage 
and socket voltage constant. In contrast, when 
lamp life is changed by varying either the socket or 
the lamp voltage, the lamp wattage also changes 

Using the equation, the unit cost of light may be 
determined for a variety of lamp lives in each lamp 
wattage. The lowest cost will then indicate the 
most economical design life. Examples of such cal 
culated unit costs, applying for three design lives 
of the 100-watt general service lamp with CC-8 fila 
ment, are presented in Fig. A-1, Appendix A 

For this article, the values used in the cost-of 
light equation are, of course. those that apply to 
residential lighting. Some of the values, notably 
average cost of electrical energy, lamp cost, and 
lamp lumens, can be determined fairly accurately 
from authoritative sources. Others, such as wiring 
and fixture costs, hours of lamp operation per year, 
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and handling costs for replacing lamps and clean- 
ing fixtures, must be estimated with good judgment 
from available information. Following are the val 
ues, with comments 

Vean Lamp Lumens (YQ) 


umens, for lamps of lives currently listed, are test 


Values of mean lamp 


results. These test results are also the basis for de 
termination of mean lumens for lamps of other 
lives. Appendix A presents a typical series of val 
ies of mean lumens for lamps, in each case con 
suming 100 watts initially, with several design lives 

1) ‘rade Vainte nance Factor f dD) 


in light output due to dirt accumulation on the 


Depreciation 


lamp buib and the luminaire parts, averaged over 
the lamp life. Dirt maintenance factors are di 
cussed more fully in Appendix B 

Varket Price of Lamp (P) 


the lamp retail prices used in the calculations are 


For all lamp lives, 


the following 
Lamp Watts Price, cents 
15 23 
100 inelusive 25 


150 


The fol 


lowing ‘‘handling charges,’’ based on field measure 


Labor Coast of Lamp Re place ment h) 


ments, cover both lamp replacement and attendant 


fixture cleaning 


Lamp Watts 


10 
10 
11 
11 


Appendix C describes the method of determining 
these charges 
lverage Lamp Life (L) 


culations were made for a range of lamp lives 


For each wattage, cal 


Lamps are assumed to be left in service until they 
burn out 
Vean Lamp Waits (VW j 


by lamp bulbs decreases slightly and gradually dur 


The wattage consumed 
ing life. The use of the mean or average wattage i 
these calculations is consistent with the use of mean 
lumens during life for light output. The value of 
mean watts for each type of lamp is based on tests 
of lamps of lives which are now currently listed and 
are assumed to be constant for any lamp life within 
the range studied. 
Eneraqu Rate (R) 


Caleulations assume 2.43¢ 


kwh, which is the Electrical World® forecast of the 


average U.S. residential electrical energy rate for 


1960 


Annual Fired Charges (F)—The following val 
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ues, discussed in Appendix D, include amortized 
cost of wiring (30 years) and lighting fixtures (15 
years) plus estimated cost of taxes, insurance, and 


interest on the investment. 


Lamp Watts Annual Fixed Charge, Cents 


15 3 


or 
o) 


40 


150 


Annual Cleaning and Maintenance Cost (M) 
Cleaning is assumed to be performed at the time of 
lamp replacement, or at least once a year if the 
lamp life is longer. Cleaning is included in the 
labor of lamp replacement, hence the annual clean- 
ing cost (M 

Annual Operating Hours (H)—-She following 


is taken as zero. 


estimates of average annual operating hours in 
residences, by lamp wattage, were made by appli- 
cation engineering specialists in residential light- 
‘ng These operating hours were checked to be in 
agreement with estimated average domestic kilo- 
watt-hours of lighting obtained from recent mar- 
ket-research surveys. 


Estimated Average 
Lamp Watts Annual Operating Hours 
300 
a0 
450 
530 
600 
650 
675 
150 TOO 
Errect or Forecoine Items 
On Economic Lire 
Increases in some of the foregoing items in the 
cost-of-light equation tend to increase economic life, 
while the reverse is true for other items. These 
relationships are discussed in Appendix E 


RESULTS 
Table I lists the lamp wattages, present design 


lives, and lamp lives for lowest cost of light 


TABLE I — Residential Lamp Lives Based on 
Engineering Factors. 


(1) (2) (3) 
Lamp Present Life for Lowest 
Watts Design Life Cost of Light 


15 1200 1050 
25 1100 1075 
1000 R90 
1000 710 
1000 450 
750 170 
750 350 


750 300 
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The Non-Engineering Factors 

In addition to lowest cost of light, other factors 
of a non-engineering nature may influence the de- 
sign lives of these lamps for residential service. 
One example is the inconvenience of making lamp 
replacements. This inconvenience is over and above 
the handling charge for lamp replacement and fix- 
ture cleaning, which is included in the cost-of-light 
calculation, It is probably safe to say that most 
people would be dissatisfied with a design of lamp 
requiring frequent replacement, even though they 
were aware that such a lamp design would give 
them the most light for their money 

Another consideration is accessibility and its ef 
fect on cost and convenience of lamp replacement 
Some bulbs are easy to reach, as in floor or table 
Jamps. Others are more difficult to reach ; for exam- 
ple, some are in ceiling sockets, or in enclosed fix- 
tures which require some disassembly. Even though 
in the typical residence there may be relatively 
few such lamp bulbs that are not readily acces- 
sible, the difficulties in these cases may tend to 
create an erroneous impression that most lamp 
bulbs are hard to replace. 

Another factor is the trend toward more and 
more lamp bulbs per home, often accompanied by a 
trend toward longer average burning hours. The 
resulting increase in frequency of lamp replace- 
ments throughout the home as a whole may convey 
the impression that ‘‘lamp bulbs don’t last as long 
as they used to.’’ Actually, the authors know of 
no reductions in life ratings of general lighting 
lamps for more than 25 years. 

Still another factor is that certain lamp bulbs in 
a huuse are used more hours than the average, and 
hence burn out in fewer days. As a result, the im 
pression may again be that most of the lamp bulbs 
in the home must be replaced frequently 

And still another factor is that any increase ther: 
may be in the voltage at the sockets will cause fila 
ment lamps to burn out at a faster rate. Evidence 
of increasing standardization on 120 volts appears 
in a recent report of an independent market survey 
service. Such standardization helps greatly to in 
sure that lamp bulbs purchased by householders 
are of voltage rating correctly matching the socket 
voltage. 

It is the judgment of the authors that these vari 
ous non-engineering factors arc taken reasonably 
into account at this time in the following ‘‘non 
engineering lamp design parameters’’ 

1) In each wattage, average lamp life ought to 
be in the neighborhood of a year or longer, regard- 
less of any cost-of-light advantage for users from 
shorter lamp life. 

2) No lamp lives ought to be shorter than those 
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now listed and to which users are accustomed, re- 
vardless of any cost-of-light advantage which would 
acerue from shorter lamp life. 

These non-engineering lamp design parameters 
modify the values of lamp lives giving lowest cost 
of light, in Table I, as indicated in Table IT. 


Summary 

It is the responsibility of the lamp design engi 
neer to build into the product the best over-all 
value for the average conditions of use. This neces- 
sitates providing a proper balance between light 
output, wattage consumption and lamp life. A 
proper balance is particularly important in the case 
of lamps for residential lighting, because retailers 
usually can justify allocation of space for only a 
few lamp designs. 

Longer life of filament lamps can be achieved 
only by reducing light output at the same wattage, 
or by inereasing wattage to maintain the same 
light output. 

The lives of 
lamps are considerably in excess of those which 


today’s general-service filament 
would give the lowest cost of light under the aver 
age conditions of residential service. This is par 
ticularly true for the sizes of 50 watts and above 
that provide most of the light used in residential 
ipplications. This extra life, entailing lower effi 
ciency, now results in an extra expense to the Amer 
ican householder of some 30 million dollars a year. 
Longer lives would increase this extra expense, for 
which no light would be received. On the other 
hand, reducing lamp lives to the point where they 
would deliver best economy would mean more fre 


quent replacements, with attendant inconvenience 

Thus, it is concluded that the present design 
lives of the general-service line of residential fila 
ment lamps indicated in Table II represent a rea 
sonable and proper balance between the two objec 


rABLE Il — Residential Lamp Lives Based on 
Engineering and Non-Engineering Factors. 


(4) 

Life for 
Lowest Light- 

ing Cost, (5) 
Within Non- Life, Per 
Enaineering Cent in 

Design Excess of 
Parameters Economic 


Stated Life* 


(2) (3) 
Present Life for 
Design Lowest 

Life Lighting Cost 


1050 1200 
1075 1100 
1000 
1000 
1000 


100 a1) 150 750 
150 100 750 150 


Per cent by which values in Column 4) exceed economik 


values in Column ; 
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tives of l providing the householder with the — 
COST OF LIGHT VERSUS DESIGN LIFE 
; 4100 WATT LAMPS t 


enews Gf Unit Wo cloments 0 200 350 750 
LAMP DESIGN LIFE IN HOURS 
Figure A-l. Typical relationship between lamp design 
life and unit cost of light, for three life values, one of 
which provides light at minimum unit cost. This chart 
applies for lamps of 100 initial watts for all design 
lives, with cost and usage data as given in the text for 


lowest cost of light, and (2) minimizing the incon- 


venience of too frequent lamp replacements 
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which the denon 


residential lighting service, 


num unit ¢o hight Mean 
or values are given in Table A-] 
iables can be presented in terms of 
tive of the cost-of-light formula may 
ind solved for L,, the life value that 
lowest unit cost. For example, the 
be of the form shown in 


might be taken 


int depending upor 
s determined by the life 
onstant design watts 


following equations for ¢« 


Vaintenance Factor 


rABLE A-l. 


Average Lamp Mean Lamp Average Dirt Main 
Life in Hours Lumens—(Q) tenance Factor—/D) 


1985 
1861 
1816 
ind D), the life for um cost of 298 
d. Fig. A 


the 100-watt lamp with 
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TABLE B-I—Constants Applicable to Residential Service. 


15- and 25- Other lamps 
watt lamps, with 
no fixture fixture 


Maintenance Factor D 
months 


tant value of D for L values 


equal to or greater than H 


II For variable dirt Maintenance 


ponentialily, Appendix B the following expression 1s ob 


Factor | expresst d ex 


tained, the two sides of which may be evaluated for perhaps 
four values of L, and plotted to obtain a graphical solution 


for L, at the intersection of the two curves 


l2aL, ; K 


H(1—A) Ps 
l2a " H ighA 


constants for dirt maintenance curve. (See Ap 


pendix B. Other symbols as above 


APPENDIX B 


Vaintenance Factors 

It is recognized that even in residences, the maintenane 
conditions in respect to accumulation of dust and dirt on 

mp bulbs and fixture reflectors and shades vary widely 
lioweve r, for purposes of these ealeulations, average main 
tenance factors have been chosen for fairly clean conditions 
Cleaning is assumed to occur on lamp replacement or at 
east once per year for both bulbs and luminaire parts. The 


factor D is given by the following equation 
l2al 
H 
l2aL 
coustant representing the asymptote of 


maintenance factor curve or the minimum va 


with no cleaning 


a constant determined by the shape of the 
maintenance factor curve. 
Others as in unit cost-of-light equation. 
Fig. B-1 shows the plotted curves of average maintenance 
factor (D)) for these constants used in the equation above 
When the average maintenance factor is constant in the 
life region of interest, it has no effeet on economic life. If 
maintenance factor decreases with longer life, it tends to 
reduce the indicated economic life. 
APPENDIX C—LAMP BULB REPLACEMENT OR 


HANDLING CHARGE 


There is seldom an actual expenditure in payment for 
lamp replacements and fixture cleanings in residences. Nearly 
tlways these things are done, not by a maid or other hired 
help, but by some member of the household. Although thi 
involves no cash out-of-pocket, there is a cost in time and 
effort, and economic caleulations should include a ‘‘han 
dling charge’’ to refleet the time involved at an appro 
priate hourly rate 

For this article determination of an up-to-date charge was 
made in four steps 

1) Set-up of three classifications of residence lighting 
fixtures from the standpoint of aece ssibility of the lamps 
easy, moderate, or difficult to reach. 

2) For each lamp wattage, apportionment of presently 
used residence fixtures into these three classifications. 

}) Measurements of handling times for lamp replace 
ments and fixture cleanings, covering a cross-section of resi 
dence lighting fixtures in service in the three classifications 

4) Determination of a proper hourly rate to eonvert the 


handling times to handling charges 
Fixture Classifications 


The time involve in lamp replacement and fixture clear 
ing depends in larg reasure on the typ of fixture and its 
ecessibility account of such differences the thre 
following ions of residence fixtures were set up 

Class ‘ixtures in which lamp replacement requires nei 
ther climbing nor taking the fixture apart in order to gait 
access to the lamp. Examples are bare lamps or lamps in 
open-bottom shades within reach from the floor, portabl 
amps with vithout diffusing bowls of glass or plastic, 
nd wall brackets with lamps bare or in simple shades. 
Many of these fixtures involve no cleaning or a simple dust 
ng. Others, such as portable lamps with bowls, involve 








Figure B-1l. Average Maintenance Fac- 
tors used in this article to allow for 
the mean effect of dust and dirt ac- 
cumulations on light output of lamp 
bulbs. 
lamps only, and is used for 15- and 


25-watt lamps. Curve No. 2 includes 


Curve No. 1 applies to bare 





MAINTENANCE FACTORS 
LAMPS BARE AND IN FIXTURES 


AVERAGE (INTEGRATED) MAINTENANCE FACTOR 





the effect of dirt accumulation on fix- 
ture parts as well as on lamp bulb, 
and applies to lamps of 40 watts and 


above. 
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cleaning bowls, either in place with a wet cloth or TABLE C-Il — Average Handling Time for Lamp 
preferably by removal and regular washing Replacement and Fixture. 


xtures in which lamp replacement requires 
Fixture Average Handling Time, Minutes 


not taking the fixture apart to gain access to . 4 ‘ : 
Classification In Tr Used in Calculations 


Examples are bare lamps or lamps in open-bot 
yades not within reach from the floor As in Class 1 
of these fixtures involve no cleaning or simple dust 


Others ling xtures with open bottom glass 


of the bowls, either in place with 


ick « art ‘ ‘ . s were : , 
y by removal and regular washing back on, Particularly, all participants were instructed t 


1 which lamp replacement requires proceed at a normal pace 


o gain access to the lamp. Most o The average handling times for lamp replacement and 


uire climbing. Examples are recessed fixture cleaning are shown in Table C-II 


suspended fixtures in which the lamps Hourly Rate 


yunted above glass istic bowls or 


A rate of $1.0 an hour is judged to be appropriate for 
nd position as lamp replacement ind fixture cieaning. Such work is in the 


—~ om nature of janitor and cleaning service for which the Na 


Proper cleanin tional Minimum Wage is $1.00 an hour. In the case of house 
aye ves Soe - - hold maid service, to which the National Minimum Wag 
does not apply, a rate of $1.00 an hour is undoubtedly high 

lass nation-wide, although it may apply as an average in large 


p , rorthern cities 
‘ proportions of residence 


three fixtur Calculation of Handling Charge 
lamps The average handling charges, in Table C-III, for lamp 
replacements and fixture cleanings are computed from Ta 
above percentages } irve , bles C-I and C II, for a rate of $1.00 an hour 
W. Commery'* was used as the best data 
listribution of these 1013 homes—in siz AprpeNDIxX D—FIXxXep CHARGES 
ind between rental and owner-occupied I 7 ' : P : 
Aghting costs properly include the fixed charges on the 
d to be representative of a large ma installed cost of lighting facilities such as wiring, fixtures 
omitted the highest and lowest incom nd switches The Fixed Charges cover imortization, in 
on from this survey was modified b terest, taxes and insurance. 
pplication engineers ir 
knowledge of current conditions, prac snvesiment 
pertinent information Table D-I gives estimates of average investment per 
«ket—related to lamp watts—for wiring and fixtures 
[hese estimates were made with the assistance of experi 
irticipate in measurements of the han enced residential lighting application specialists 
lacements and fixture cleanings in 
tmortization Periods 
i by nine men and nine womer 


ees, their spouses, and friends. Sixty F, ‘* Tables of Useful Lives of Depreciable Prop 


Publieation No. 173, Internal Revenue Service, 
of conduits and fittings at 60 vears (life of dwel 
nd wiring at 20 years. An average life of 3 ars 
wiring'* is judged to be consistent with these values, 
takes into account the periodic additions to and mod 
ernizations of house wiring imstallations Annual wiring 
mortization io per cent 
An average life cf 15 years for lighting fixtures in build 
ngs is given by the above Bulletin and is judged by ex 
erienced residential lighting specialists to be representative 


wr that service This life takes into account replacements 


rABLE C-lll — Average Handling Charges for Lamp 
Replacements and Fixture Cleanings for Rate of 
$1.00 per Hour. 
rABLE C-I — Estimated Proportions of Residence 
Lighting Fixtures in Service in Three Classifications. Approximate Average 
Average Handling Handling Charge (h), 
Per Cent Per Cent Per Cent Total Lamp Watts Time, Minutes Cents 


W atts in Class | in Class 2 in Class 3 Per Cent 


} 


imn have been used in cost-of-light calculations 
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rABLE D-Il—Average Investment Per Socket for Wiring 
and Fixtures, as Related to Lamp Watts. 


Investment per Socket 
in Fixtures 


Investment per Socket 


Lamp Watts in Wiring 


15 $2.5 $1.67 


1.67 


40 2.5 1 
4.00 2 
5.00 2 


6.00 


of lighting fixtures due to breakage or failure of the switel 
or some other component, and also replacements attributabk 
to new light sources, style changes, or increased lighting lev’ 


els. Annual fixture amortization—6.7 per cent. 


Interest, Taxes, Insurance 

Interest, taxes and insurance rates are judged to apply 
equally to wiring and to fixtures 

An interest rate of five per cent a year is judged to be a 
conservative average. Taking amortization into account 
this interest rate may be applied to half of the investment 
More simply, an interest rate of 2.5 per cent may be applied 
to the full investment. 

A tax rate of 3.8 per cent ($3.80 per $100 valuation) on 
an assessed valuation of one-third of actual investment was 
chosen as representative. This amounts to about 1.3 per cent 
on the estimated investment. 

An insurance rate of 0.4 per cent ($0.40 per $100) on a 
valuation of 80 per cent of the actual investment was chosen 


as representative. This is about 0.3 per cent on investment 


Annual Fixed ( harges 


The sums of the foregoing percentages are 


Wiring Fixtures 


Amortization 
Interest 
Taxes 
Insurance 
These fixed charge percentages, costs in wiring and fixtures 
given under ‘‘Investment’’ above, result in the estimated 
values of total annual fixed charges shown in Table D-II 


These values are also given in the text of this article 


APPENDIX E—EFFrEects oF CHANGES IN VARIABLES 


on Unit Cost anp Economic Lirt 


The direction in which the variables of cost factors and 
lamp characteristics affect cost of light and economic life 
of lamps is often of interest 

The effect of each variable on unit cost is apparent from 
the equation. IJncreases in mean lumens, average maints 
nance factors, lamp life and annual burning hours tend to 


decrease the unit cost per million lumen-hours. Decreases in 


TABLE D-II — Estimated Values of Total Annual Fixed 
Charges. 


Annual Fixed Charges per Socket 
In Wiring In Fixtures Total 


Lamp 
Watts 


£0.19 
0.19 
21 


27 
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the other quantities—price and handling charges, watts, 


energy rate and annual fixed and maintenance charges— 
also decrease the unit cost of light. 
The changes in economic life due to changes in these 


variables are less apparent. Economic life increases as 


lamp price, handling charge and annual operating hours 


increase. Also, decreases in wattage, energy rate and annual 


charges have the same effeet. With respect to economic life 
the absolute value of mean lumens has no significance, but 
the relationship between effective mean lumens at different 


hypothetical lives is pertinent. For example, an unusual 


reduction of mean lumens or in dirt maintenance factor for 
a hypothetical longer life would in itself have the effect of 
indicating a shorter life because unit cost would tend to 


rise more rapidly at the longer life values. 
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Applications for Retired Membership 


By action of the membership of IES, retired 


membership classifications are available to qual 
ified members. Privileges in these grades in 
clude reduced annual dues ($5.00) and the con 
tinued receipt of all mailings, including [ILLUMI 
NATING ENGINEERING. Classifications are known 
as Member, Retired; Fellow, Retired; Associate 
Member, Retired. Those interested and quali 
fied (at least thirty years of membership in 
the Society and 65 years of age) should write 
to the General Secretary at Headquarters, stat 


ing that they have retired 
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Choir-boy scene (above) painted on plywood 
attached to front door is floodlighted and out- 
lined in greens and lights attached to outside of 
door frame. Two jumbo plast niles at side 


are lighted from within. 


Tree on this door (right) is tinsel roping basted 
to red oileloth background and floodlighted 
from lawn. Pillars are wrapped with evergreen 
roping studded with outdoor Christmas lights 
backed by tinfoil stars. Strings of outdoor 
lights with metal ground stakes outline the 


path from driveway to entrance. 


Beautifully decorated doorway to an interior designer's 
home. Madonna is floodlighted from lawn. “Do-it-your- 
self” candles are plaster of Paris. Madonna is an origi- 
nal oil painting on canvas (by Pearl Jennings) cut out 
and applied to gold metallic fabric background. 


Lighting for Holiday Nple ndor 


Fy eyel 


Lighting for 


Striking doorway decoration is made from plywood 
painted gold, Angel and harp are mounted a few inches 
out from door and backed by white Christmas bulbs to 
give silhouette effect. Lights in evergreen at edges and 
spotlights on door and lawn complete the ensemble. 
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Holiday Splendor 


By EVE FREYER 


Secret of this tastefully decorated house is balanced simplicity. 
Huge homemade wreath serves as background for 20 ten-watt 
Sll lamps. “Seasons Greetings” are wooden letters mounted 
against diffusing plastic in front of wooden trough housing ten- 
watt S11 lamps on eight-inch centers. Candles were homemade. 
Whole house is floodlighted but, in addition, spray on front 
door is subtly accented by 30-watt R20 lamp in swivel socket 


screwed into the fixture over the entranceway. 


Simulated tree made from tinsel roping and lights fastened to 
wire frame. Strips of foil tinsel are hung inside window. A 
similar yard decoration might be used to frame a lighted indoor 
twee viewed through a picture window. Floodlights aimed on 
front facade add emphasis to the whole. 


Lamp Division 
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> serves dual purposes of 


Christmas card “tree” 
displaying cards and taking the place of a dec- 
orated evergreen. Tree is of heavy green card- 
board tacked to gold painted wooden frame 
drilled with holes for Christmas lamp sockets. 
Wire of Christmas strings is concealed behind 
the frame. The whole tree is floodlighted from 
the sphere at right. Both tree lights and flood- 
light are plugged into 150-watt table lamp dim- 
mer to control brightness. 


Each year the family living in this house 
chooses a standard Christmas greeting card and 
reproduces it on their front door, Enlarging 
the design, painting it in oils on plywood (in 
this case even sprinkling with glitter to match 
card) does not require the talents of an artist. 
Note spotlight at lower right concealed behind 


evergreen boughs. 
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Proposed Method of Measuring the 


Hiding Power of Light Shielding Materials 


(Discussion and rebuttal of a paper by W. O. Benjamin and 
C. W. Clarkson, published in November ILLUMINATING ENGINEERING) 


Wittarp ALLPHIn:* I think the authors have chosen un 
fortunate phrases in ‘‘ hiding power factor’’ and ‘‘ obscuring 
power factor Electrical engineers have used ‘‘ power fac 
tor’’ for many years to mean something quite specific but 
quite different. Furthermore, the usage gets into our field 
in regard to fluorescent lamp ballasts. It should be easy to 
find another term, such as ‘‘hiding index’’ or ‘‘ hiding 


power index which would avoid confusion 


H. F. Davipson ano J. M. Cuorutron:** The rating system 
suggested here should be useful in architectural and sign 
lighting where one is concerned with a uniform brightness 
at specific angles of view. We question whether the sug 
gested method gives sufficient information to be of use in 
a eonsideration of reflected or direct glare which is con 
cerned with a wide range of viewing angles 

Reflected glare has two aspects, as described in the JES 
Lighting Handbook, Third Edition pp. 11-25 


within the task where reflected glare can change the con 


(ne aspect is 
trast between the object and its background The other 
aspect, and the one more commonly thought of, is outside 
the task proper, and results in annoyance and distraction 
caused by the images of bright sources reflected in glossy 
surfaces within the field of view. It is important when 
referring to reflected glare to make clear which aspect is 
meant 

Refleeted that changes contrast in the task is not 
concerned so much with the brightness of the source but 
with the 


proportion of the total light on the task that 


arrives at or near the mirror angle with respect to thé 
observer's line of sight As long as the same proportions 
and footeandle levels exist the effect on the contrast in the 
usual office or schoo! task will be the same whether the task 
sees bare lamps or a diffuser in the bottom of a luminaire 
It is the amount of light falling on the task from different 
directions that is important rather than the source bright 
ness. This does not apply in special cases where the task 
ipproaches perfect specularity as in working with glossy 
materials such as sheet metal and plastics 

The other aspect of reflected glare, that is the reflection 
f bright images from surfaces outside the task proper, is 
iffected by the obscuring or shielding properties of the dif 
fuser. However, in this case, as with direct glare a variety 
of angles must be considered and it may be that a rating 

em based on the polar distribution of brightness of the 
system 


ould provide more information than the 


by the authors 


y:+ The expanded definitions of ‘‘ louvering, 


ind diffusing’’ phenomena are concise and very 


d 


*roducts, Salem, Mass 
Canada, and Board of Educat 
vy, Toronto, Ont 
Ir St. Louis, Mo 


160 Diss wssion 


Hiding Power of Shielding Materials 


While this paper does not deal with glare problems, 
except indirectly, it is suggested that recognition could be 
made of direct glare problems as well as of reflected glare. 
Later in the paper, two systems of direct glare evaluation 
ure mentioned, but are not mentioned in the introductory 
statements. 

Reflected glare studies are beginning to clearly point out 
that all tasks have the property of producing reflected glare 
even though one would not classify their surfaces as 
**glossy.’’ Finch, Chorlton and Davidson! point this out 
and imply that reflected glare is not a property of the 
brightness of the source but rather is directly related to 
the percentage of light flux striking the task at the mirror 
angle. While this has little bearing on the subject matter 
of this paper, it may help evaluate the importance of 
hiding power. Appearance factors are quite important but 
very hard to tie down scientifically. I feel that appearance 
is probably the most important function of hiding power 
and that this work will prove helpful in analyzing this 
concept. 

It might have been more appropriate to have chosen 25 
degrees in place of 30 degrees as the observation angle, as 


, 


this constitutes the ‘‘mirror’’ angle used by several other 


researchers in the study of reflected glare. 


PHELPS MEAKER:* This is a paper which opens up for dis 
cussion a subject which is way overdue. It is important from 
the standpoint both of providing an opportunity to get our 
ideas and terminology straightened out, and of rendering a 
service to the industry in helping them to appraise the com 
parative characteristies of shielding and obscuring materials 

In the deseription of transmitting media it seems that 
there should be reeognition of those glasses and plastics 
which display a combination of regular and diffuse trans 
mission. An official definition is on record: 

Incomplete Diffusion: 

Ineomplete (partial) diffusion is that in which the diffus 
ing medium re-emits some of the flux incident upon it in 
an image-forming state and another portion in a non 
image-forming state.’’ (ILLUMINATING ENGINEERING, No 


vember, 1957. 


There are a rather limited number of glasses which dis 
play this characteristic, but among the plastics there are 
enough so that some workers in this subject have concluded 
that hiding power relates to the ability to conceal the sharp 
outlines of a source, such as a fluorescent lamp. It appears 
that the authors have not taken this situation into account 
since their instrument does not indicate whether there is a 
perceptible component of regular transmission. 


The authors have mentioned the glare factor and visual 


The Effect of Specular Reflection on Visibility Finch, DM 
Part I Physical Measurements for the Determination of Brightness 
und Contrast Choriton, J. M. and Davidson, H. F Part IT 
Field Measurements of Loss of Contrast,” ILLUMINATING ENGINEER 
ina, Vol. LIV, No. 8 pp. 473-488 (August 1959) 
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In view of the current work 
described in RQQ Committee Report No. 6 (July 1959 IE 


and the promise even of an international agreement as to 


comfort index rating systems. 


the proper weight to be given the various factors involved, 
it seems unwise to go on record as saying, for instance, that 
an index of discomfort due to direct glare is proportional 
to the square of brightness. While the glare factor approach 
has been a useful interim procedure, more scientific evalua 


tions are on the way. 


In devising an instrument and a procedure such as this, it 
is always necessary to make arbitrary decisions, and the 
one-quarter-inch aperture is of this nature. It is feared 
that some people will object to a method of recording which 


gives, for instance, a gradient of 12.5 for a fluorescent lamp 
against a black background where the actual gradient is per 
haps a hundred times this if not infinitely great. This, of 
course, is of the same nature as the previous mention of the 
fact that the instrument as described will not detect quali 
tatively an element of regular transmission. Furthermore, it 
would appear that the gradient in question is a function of 
the lamp brightness, rather than any characteristic of the 
source associated with diffusion or obseuring. Accordingly 
it would be possible to obtain a much higher gradient on an 
other lamp of twice the brightness, but both figures would 
represent the same situation as regard obscuration of th 


sourTres 


It should be mentioned that in Table I the data with 
white-enameled backing are quite inconclusive, since the dis 
tance to the backing, and hence its brightness, is not stated 
Work with a white back opens up a whole new range of pos 
sible variables. Particularly in the ease of diffusing sam 


] + 


ples, great care must be exercised that the length of lamp 


exposed the sample be uniform and standardized in all 
eases. It is believed that an arbitrarily-set length of lamp, 
should be 
d for all testing, and the specimen located opposite 


unter. It will be clear that the diffuse 


no greater than the width of the sample, 


illumination at 
incident side of the diffusing specimen will have a good 
to do with the brightness gradient effective in the test 
If this illumination comes from parts of a lamp which are 
not directly behind the specimen, it will be seen that results 
ge considerably, depending the speerfi 
This brings up the qu o whether 
gs with one source adequately expresses th hiding 
characteristics when two lamps are placed side by side, as is 
often the ease in fluorescent luminaires 


{s mentioned previously, the citing of a finite value of 
ess gradient to a bare fluorescent lamp is a question 
atter If the rating of an obscuring specimen is 
upon such a figure for a bare fluorescent lamp, the 
issumes considerable importance due to its influence 
character of the rating seale as a whole. In addition 
scale will not have much meaning if we want to use 
1 specimen for obscuring a filament lamp 
It would be interesting to know whether th 
made any tests by their method to show the difference: 
between obscuring power with the rough and .mooth sides 
of configurated media placed toward the lamp 
Some efforts have been made toward rating media with 
partial diffusion in terms of the distance from the sample to 
the source at which some agreed-upon degree of obscuring 
takes place 


is believed that this failure may result in part from the 


So far this has been rather unsatisfactory. It 


fact that as a lamp is drawn away from a specimen the 


diffused illumination on the incident side decreases, whil 


the source brightness remains « nt, giving rise to some 


very puzzling anomalous results 
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Hiding Powe 


The idea of rating in terms or prightness gradient seems 
good fundamentally. Some time ago the following tentative 
definition was drafted, and is inserted here for purposes of 


discussion: 


** Hiding power relates to the degree, completeness and 
spectral selectivity of diffusion of a light-transmitting ma 
terial, as a result of which a scene composed of hetero 
geneous brightnesses, viewed through the medium, presents 
to an observer a brightness gradient more uniform than 


the scene itself.’’ 


WARREN BENJAMIN AND CLARENCE CLARKSON:* Mr. All 


se 


phin’s comment concerning the ‘‘ power factor’’ portion of 


OPF is a good one. Actually, it will be satisfactory to 
use the term ‘‘ Hiding Power,’’ which is now in common use, 
since its abbreviation HP could not be misconstrued to stand 


for ‘‘horsepower’’ in connection with light shielding media. 


As suggested by Messrs. Chorlton, Davidson, and Bradley, 
with the present status of work on so-called ‘‘ reflected 
glare,’’ and also on the proposal for measuring hiding 
power, the two do not seem to be related. However, neither 
program is in final approved form, both requiring consid 
The authors are not discarding 


erably more data collection 


this part of their proposition, but do intend to concen 
trate first on an acceptable rating of materials in terms of 
hiding power before further considering various possible 
uses of the rating system 


Since there are two extremely different concepts of 


ré 


fiected glare,’’ as mentioned by Messrs. Chorlton and David 


son, the authors suggest discarding the term ‘‘ reflected 


glare’’ and adopting two new terms in its place. One might 


he ‘‘diseomfort glare, or blint, or distraction glare’’ for 
that which is refleeted from an object outside the task. The 
other form reflected glare’’ is not necessarily uncom 
fortable, but obseures the task bv loss of contrast, and 
might be referred to as ‘‘ veiling brightness’’ or ‘‘ veiling 


reflectance 


As Mr 


s high as one would expect theoretically, 


Meaker suggests, the gradient of the bare lamp i 
partly due to 
nd partly due to some re flection from the 


} 


et background in the area adjacent to the lamp 


ng is beirg arranged with the background far 


er testi 

ther from the imp, and using a light receiver that will 
llow a much narrower aperture 

Although a white background will help in the ‘‘hiding’’ 

black 


duplicated condition for a 


of the light souree, the authors feel that a matte 
hacekground s more easily 
tandard test procedure There is considerable concern over 


the effect from variation in paint reflectances and finishes, 


deterioration, distanee of reflector from the lamp, reflector 
shape, ete. It is recognized, however, that eventually it will 
be neeessaryv to do som: uation f this rating system in 
connection with fixture design 

of the lamp exposed to the specimen is 

specimen is wide, there will be a tendency 
for diffusing media, especially those with a roughened sur 
face toward the souree, to appear to hide the source better 
than thev should, in comparison with the effect on clear, 
patterned materials. 

Test data mentioned in the paper were taken with all 
materials in their normal operating positions. Inverting the 
pieces will give the same results if the surfaces are rela 
tively plain, but different results if the surfaces are mark 


edly different. This should, and he investigated further. 
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Application Possibilities of 


Wide Range Dimming of Fluorescent Lamps 


(Discussion and rebuttal of a paper by P. E. Massie and 
A. B. Rosenstein, published in October ILLUMINATING ENGINEERING) 


aper 1s not necessary 
be true for certai 
where it is desired 
ind effect a power saving 
dimming of at least thr 
desirable sinee eve adaptatio 


time permits the viewer to op 


more tl 
Conformance with eo 
Research and development 
copy of the Underwriters’ Laborat 
‘at the elbow.’’ When a market exists, 
initiated for approval 
or ean be solved at present only by 
correction on individual ballasts. This pose 
compromise Shall the power factor 
bright and supply limited leading 
e ninety per cent or more 
supply I y imounts of leading reactiy 
vo-lan Pp illasts for this system 
lamps are not dimmed hbevond two 
At low current levels, balancing networ 
mn the same brightness on bot! 
design s tisfactory two lamp 


ide dimming bu 


effect appreciabl 
dimming ballasts will 
illasts for 
istomer should 
idonia questions dimming of prelh 
idies on the saturable reactor systen 
on F13T5 preheat lamps. It is ne 
laments a n adequate temperature wit 
t It is desirable to |} 
but not absolutely necessary) 
jump’’ in the light output 
il of eold filament operation 
preheat lamps seems to be little worse thar 
t lamps. The lamp diameter seems to Pp 
rt in the amount of visible glow. The end glow 
ome objectionable it low levels unless the lam} 
d directly. Tests have indicated that the light outm 
to end glow is somewhere in the fifth order of magn 
in relation to rated light output. The rough rule of 
b in setting operational levels for preheat lamp fila 
—— me has been to run them at a ‘‘dull cherry red,’’ what 
that means. On dimming circuits, all lamp cathodes 
be operated at a slightly higher filament temperature 


for single-level operation. 
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Dial Your Atmosphere 


| | and relighting to increase 


business is a familiar tune. In the case of Kim’s 
Steak House in Salina, Kans.., 


but it was ‘‘diner business’’ and the restaurant 


business was rood, 


wanted to expand its facilities to attract customers 
for leisurely dining on five-dollar steak dinners 
At the same time, of course, the owner wanted to 
retain his profitable lunchtime trade. 

Obvious solution—redecorating and relighting, 
coordinated from the start, to produce the versa 
tility demanded by such plans 

The new look called for an Oriental motif with 
a Western accent—flat black walls decorated with 
framed silk tapestries; black tables, chairs and 
booths with coral and cream trim; light gray floor 
The Western touch was introduced by a mural, 
eight feet high and 16 feet long, depicting a Rocky 
Mountain scene, 

In addition to the usual problems of color rendi 
tion of food and complexions and the already 
mentioned requirement of flexibility, there was one 
structural complication in the area—a supporting 
beam extending 11 inches down from the old ceiling 
The beam and old ceiling were covered with acous- 
tical tile, leaving a final ceiling height of seven feet 
General 


four inches, with an 11-inch plenum 
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lighting system, framed flush into the furred acous 
tical ceiling is six-foot square pads of vinyl plastic 
diffusers lamped with four 40-watt warm white 
deluxe rapid-start fluorescent reflectors and four 
colored 100-watt incandescents. To eliminate harsh 


surface brightness differences on the plastic shield 


Neil J. Thompson 


Heart of America 
Section 


Midwestern Region 


Mr. Thompson, who won first prize in the Mid- 
western Regional MMILJ contest with this installa- 
tion, is with The Kansas Power and Light Co., 
Topeka, Kans. 


Dial Your A tmosphe re 





ing, lamps were inverted with maximum lig 


output directed upward. Fluorescent lighting is 


regulated by an auto-transformer dimmer; incan 
descent lamps are on separate dimmer control 
Pre-planning and integration of lighting and 
made it possible to install a soffit for 
acoustical ceiling was 


40-watt 


mination The 

line inches from the wall and 
white deluxe rapid-start fluorescent lamps in 
limmer strips were installed in the soffit to display, 


full advantage, the attractive and 


y arefully 
chosen draperies 

Mural lighting, concealed behind a cornice, is 
rom 40-watt rapid start dimmer strips with asyn 
reflectors to produce even illumination dis 


er the entire surface of the mural. This 


Kim's “Diner” before remodeling was 
lighted by bare fluorescent strip. Note 
structural beam extending 11 inches 
down from ceiling. 


lighting too has separate dimmer control to facili- 
tate subtle variations of mood. 

Seventy-five-watt R30 floods in semi-recessed 
eye-ball units highlight the framed tapestries which 
decorate the restaurant walls. Since the tapestries 
have an almost white background and the sur- 
rounding wall is black, beam control of the accent 
lighting was not critical. 


With lighting dialed to full brightness, lunch- 


time customers dine quickly in pleasant, efficient 


surroundings. At dinner time, with the lighting 
dimmed and the colored incandescent lamps adding 
an aura of warmth, Kim has more than fulfilled his 
Night after night 
customers must be turned away. There simply isn’t 


desire for an evening trade. 


room enough for all comers 


Cross section (below) showing F40 T12 warm white deluxe rapid 
start reflector lamps inverted, in 11-inch plenum, to direct maximum 


light upward and eliminate brightness differences on plastic below. 


Detail of general lighting panel (right) shows arrangement of 





fluorescent reflector and colored incandescent lamps. 
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A New Method for Studying Effects of 


Direct Sunlight on Building Interiors 
and Subsequent Skylight Studies 


(Discussion and rebuttal of a paper by B. H. Evans and 
Matthew Nowak, published in November ILLUMINATING ENGINEERING) 


J. W. Grirrita:* The system for studying direct sunlight 
as outlined in this paper is essentially the same system used 
at S.M.U. im the Daylight Study Project concluded in 1958, 
the primary difference being that the 8.M.U. technique em 
ployed two lamps to simulate sun conditions. This was 
found necessary in order to give uniform distribution of 
sunlight over the fenestration area when direct sunlight on 
the fenestration was being studied. Furthermore, the two 
sunlamps produced an area source which simulated the high 
sky brightness immediately surrounding the sun. 

In using the technique outlined in this paper for studying 
the over-all effect of daylight on buildings with fenestration 
walls, it is desirable to break the study down into three 
component parts. These are the effects of direct sunlight, 
skylight and illumination from below the horizon. Using the 
three components, one test can be used to determine the 
effects of daylight over a wide range of conditions. 

The addition of the direct sunlight equipment to the Day 
lighting Laboratories at Texas A & M should greatly en 
hance the usefulness of the Laboratory to architects in the 
area. Forthcoming data collected at the Experiment Station 
should prove valuable to both architects and illuminating en 
gineers. It will be doubly valuable to the illuminating engi 
neer in that it acquaints him with the effects of daylight and 
at the same time will provide additional data to compare 


with analogue computing techniques for daylighting. 


Epwarp Linrortu:** This paper is, in fact, two papers as 
the title suggests. In the interest of brevity this discussion 
will be confined to the second part which deals with sky 
lighting, leaving the first part to the photometrists except 
for the observation that there is a real need for a quick 
and sure technique for preliminary evaluation of daylight 
environments resulting from new and unusual architectural 
forms and controls. The authors are to be commended for 
their efforts in this direction. 

In the second part of the paper the authors are primarily 
eoncerned with the brightness of skylight domes. Though 
much is said with which there can be no disagreement, both 
the data and discussion may tend to confuse rather than 
clarify the problem. It is suggested that the brightness 
contrast between task and dome may be reduced by in 
creasing skylight area and reducing skylight transmittance. 
This is certainly sound advice; but in the next paragraph 
the authors conclude that ‘‘. . . the data in Fig. 10 indicate 

. that the value of the ceiling dome is somewhat limited.’’ 
In my opinion, there is nothing in Fig. 10 to justify this 
conclusion. The sections suggest that the data are ratios 
of illumination on a horizontal plane at an unspecified 
distance vertically beneath the domes to the brightness of 
the domes at the zenith, whch may or may not be the 
brightest area, depending on the elevation of the sun. It 
should also be noted that the inner dome in the left hand 


*Southern Methodist University, Dallas. Tex 
**Consulting Engineer, Hulmeville, Pa 
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Effects of Direct Sunlight on Interiors 


section is net properly a ceiling dome, being mounted at 
the top of the well rather than in the plane of the ceiling. 
These data do suggest, however, that the distribution of 
light by single domes of low transmittance is very nearly 
the same as the distributioa by two combined as shown. 
The effectiveness of ceiling diffusers lies in the fact that 
they mask the ‘‘hot spot’’ on the inner surface of the dome 
on a line of sight toward the sun and provide a room 
source of uniform brightness. This means that the ratio 
of equivalent skylight brightness, which is equal to the net 
efficiency of the entire skylight fixture (comprising dome, 
well and diffuser), to maximum source brightness is 1.0. 
Without a diffuser, this ratio is necessarily less than 1.0 
and varies with dome density, solar elevation, and well 
index and reflectance. For domes of three commonly used 
types, white translucent W-7328 and W-2447 3/16-inch-thick 
and the metallic fabric type, with the sun at an elevation 
of 44 degrees, a well index of 0.4 and reflectance of 80 
per cent, these ratios are .47, .38 and .25, respectively. 
These values are based on brightness and net efficiency 
studies reported in a paper by the writer.1 Comparable 
ratios for the other three types with which the authors are 
W-7414, 59; W-7420, .49 


These latter ratios were derived from measured dome trans 


concerned are: W-7508, .61; 


mittances and graphically interpolated maximum brightness 
values. 

The significance of the equivalent-to-maximum brightness 
ratio will be apparent when one considers the equation which 
expresses the relationship of all the factors which affect the 
source-to-task brightness contrast ratio. This equation, for 


the diffuse distribution sources which concern us, is: 


Average source-to- task brightness contrast ratio equals 
the work plain area divided by the product of (1) the 
source area, (2) the equivalent-to-maximum source bright 
ness ratio, (3) the room interflectance factor, (4) task 


reflectance. 


The practical effectiveness of ceiling diffusers may be 
demonstrated by the following example. Assume a class 
room 30 feet by 30 feet by 10 feet with wall, ceiling and 
floor reflectances of .50, .75 and .30, respectively, resulting 
in a room interflectance factor of 0.85 and with a skylight 
well depth of two feet six inches and reflectance of .80. Also 
assume a task reflectance of .70, a brightness contrast 
design limit of 10 to 1 with skylights as the only source and 
a design illumination level of 35 footeandles with 2000 foot 
candles on the roof. By substituting the appropriate values 
in the equation above and solving for source area for a 
diffuser installation, we find that a source area of 151 square 
feet or, for example, six diffusers five feet by five feet would 
be required to meet the brightness contrast limitation. By 
reference to the afore mentioned paper, after calculating the 
Skylights,” Ix 


Efficiency 


Linfortl I M 
LUMINATING ENGINEERING, Vé ‘ p. 544 (October 
1958) 
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umination specifica 
ination of W.-7328-3/16 
type ceiling diffusers 


provide almost ex 


f exposed 

to- maximum 

nl that 248 
pproximately 
ywwever, the net 
db ibout .063 
9 footcandles 

to further 

If, instead 
substituted 

not be significant 
conditions would 
Under 


greater 


to-maximum 
litions of 
is we 
ratios for 
be safely 
il ingles 
translucent 
brightness 


iminna 
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lemon 
simulate 
com 

ex 
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riment 


E fec fs ot Direct Sunlight on Interiors 


rhe problem of uniform flux distribution in the pro 


jected beam can be serious as pointed out by the authors 
in the study of transmission of plastic skylight domes. The 
iniformity of flux incident from several large projectors 
on back projection sereens such as used on motion picturs 
production stages, has been improved by an ingenious grey 
filter system. Grey plastic sheet filters arranged in an array 
about the center of the beam but some distance from the 
projection lens are « with scissors and adjusted experi 
mentally until suitable uniformity is obtained. The authors 
may wish to investigate the applicability of this filter sys 


tem to their sun-simulator lamp. 


EVANS AND Matruoew Nowak:* Replying to Mr 


comments, in 


y surrounding the sun is of extreme high bright 


ck te Teet upor nditions 
is Mr. Griffith points « 


found this to be a problem in studies conducted so far Mr 


Griffith points out that there are three primary sources of 


umination for buildings—direct sunlight, skylight, and re 


flected light from below the horizon prefer to assun 


ground conditions, varving from oné 

vctually part of the building design 
building, thereb 
ind sky 


nforth has stated that ceiling 


long with the 
of light to sun 
domes and skylight 
iniform dis 


This is 


It is possible, with high skylight diffusion, to 


i considerable effect in producing a 
f brightness on the ceiling dome surfaces 
somewhat the ratio of surface brightne« 

ior The 


that, roughly 


1uthors were simply trying to make a point 


speaking, the brightness of th 
lependent upon the amount of 
increase task intensity, it is necessary 
ight brightness 
g effect which provides uniform distribution and 
similar to that of the ceiling diffuser, skvlight 
be obtained through the use of a double dome 
e roof 
simply at tod 
techniques cost involved in providing drory 
deep skylight wells is not necessary for effec 
skvlizghts. However, it must be kept in mind that 
inate use of dome materials and/or ceiling diffusers 


not provide tl recommended 70-footeandle level for 


rs 


ools or the corresponding maximum brightness source o 
mberts for the recommended 1:10 brightness ratio 


lighting conditions ean be achieved only throug! 


planning by qualified designers 
da ire available for all the studies presented 
vaper: however, as Mr. O’Brien points out, unless 
presented, they are of little value to others i 
avlighting. We will attempt in the future to 
ition that Mr. O’Brien seeks 


estion of plastic cutouts for achieving 


using 


from the sunlamp is noteworthy 


distribution 
imilar method and found it to be very 


a sacrifice of intensity. 
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Desrochers & Fils Hardware Store 


Best Lighting in Town 


> = IN French Canada, Joliette, Que 


burned out in January 1958, that continuous rows 
pop 20.000 


of bare 75 watt tubes would do. This scheme vave 


an illumination level of about 30 fe, which was 


had never, until now, experienced 
the visual pleasure of a really good lighting job 


They took it for granted, in rebuilding a store comparable to other stores in the locality. Comfort 


th 


and appearance in the lighting installation were 


not even considered 





Gerard Denis, up from Montreal, changed not 
only the store’s lighting plan, but the whole town’s 
taste in this direction. Now they all want better 
lighting. The inspiration is Mr. Denis’ design for 

Gerard Denis Louis Desrochers et Fils, Ltée., Joliette’s largest 
hardware store. 

Montreal Section Mr. Denis’ challenge was the introduction of the 
new IES recommended levels of illumination to 
Canadian Region new areas. In this case, he was suggesting (against 
resistance) that the store install more than double 
the illumination anyone had ever used within a 

radius of some 50 miles 
As an engineer, another ‘‘interesting job’’ aspect 
Mr. Denis is with The Shawinigan Water 4d was the rather unusual dimensions of the store 
Power Co., Joliette, Que. This installation won first The functional space cf the building consists of a 
prize in the Canadian Regional contest for MMILJ main floor at street level and . large mezzanine 
which leaves an open center of 1800 square feet 
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Illumination Levels 
Average Footcandles 


Main Floor 

Open Center 126 
On Counter (under mezzanine 120 
Back of Store (under mezzanine 120 
(under mezzanine 60 

Mertanine 
Lobby Area 124 
Main Office 
Private Office 


Storage Area (sides of mezzanine 


Store Area 


Stairway (middle 


Display (edge of mezzanine 


Blue Night Lighting 


having a ceiling height of 20 feet. As seen from the 
picture, the store is open front. Customer traffic is 
on the main floor; back mezzanine area is used for 
offices; the sides as stock rooms for surplus mer- 
chandise. The edge of the mezzanine is also used 
to display merchandise which can be seen from the 
main floor 

A complete luminous ceiling was installed for 
general lighting on the order of 125 footcandles. 
with incandescent under the outside cornice to 
avoid contrast with the high levels inside the 
building. Four-foot and two-foot fluorescent strips 
are used on 18-inch centers at the open center 20- 
foot ceiling, and on 24- and 30-inch centers at 


the far end of the mezzanine where lobby and 


offices are located. Under the mezzanine, where 
ceiling height is ten feet, units were spaced on 18- 
and 24-inch centers. All units are shielded with 
corrugated plastic sheets four feet wide. Lamps 
are 40- and 20-watt standard cool white. 

Additional ‘‘punch’’ lighting is provided near 
the window to further attract aitention and high- 
light special displays. Under the outside cornice 
six 500-watt floodlights are installed to provide 
the front of the building with enough light to 
attract passers-by. 

This attraction and attention of window shoppers 
continues after store-closing, through a rather 
unique use of colored lights. Rows of blue fluores- 
cent tubes are installed in the luminous ceiling 
between the standard cool white lamps. This pro- 
vides an unusually beautiful ‘‘night sky’’ effect 
for the open-front store, and may also be adapted 
for special lighting effects during the festive holi- 
day seasons. 

That Mr. Denis succeeded in his objective— 
introducing current IES lighting levels to this 
community For the 
400 people who jammed the store on opening day, 
the main attraction of the new building was, with- 
out doubt, the unusual lighting installation. And 
the day after the opening, other store owners in the 
vicinity called for information on better lighting. 
For what Mr. Desrochers thought, we quote: ‘‘I 
never spent so small an amount of money for the 
return which I am getting.’’ 


was evidenced immediately. 
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Slow Decay Rates of Phosphors 
In Fluorescent Lamps 


S TUbtEs of phosphor decay rates generally 
have been made on the phosphors directly':*** and 
give information useful in a theoretical understand- 
ing of the behavior of these materials. The present 
investigation was carried out on fluorescent lamps, 
i.e., on phosphors in one of the locales and environ- 
ments in which they have practical application. 
In this way, it is hoped to contribute to a clearer 
understanding of how phosphor decay rate affects 
lamp behavior. 

Most phosphors have been found to exhibit a 
twofold decay.** There is a very fast decay which 
reaches completion in times.of the order of a few 
microseconds, followed by a relatively slow decay. 
The fast decay is faster than the variation in the 
electrical supply at all normally encountered fre- 
quencies. Therefore, although this decay is also 
an exponential function, it is so fast that variations 
in decay rates are masked by the relatively slow 
variation of the current on a-c operation. 

On the other hand, the slow decay components of 
the phosphors studied are slow compared to the 
eyelic variation in current on a-c operation and, in 
the steady state operation of a lamp, only drop off 
a very few per cent before the rising current on 
the next half-cyele begins to stimulate the phosphor 
again. 

In this discussion, current has been referred to 
as though it were the prime cause of fluorescence in 
these lamps, whereas it is the ultraviolet generated 
by the current which causes the fluorescence. How- 
ever, the life of atoms in the excited state is of the 
order of 10~—® seconds.® Therefore, the ultraviolet 
output folows very closely the cyclic variation of 
the current, and the later is much easier to visualize 
and measure than the actual ultraviolet emission. 

The above discussion indicates that the fast decay 
component of the phosphors is the determining 
factor for the flicker found in fluorescent lamps. 
‘*Per cent flicker’’ is derived from the formula: 

Max. 


Per cent flicker = — manos 5 BOD 
Max. + Min. 


A paper presented at the National Technical Conference of the 
IDuminating Engineering Society, September 7-11, 1959, San Fran 
cisco, Calif. AuTHor: Sylvania Lighting Products, Salem, Mass 
Accepted by the Papers Committee as a Transaction of the I.E.S 
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By CHARLES W. JEROME 


Most phosphors have been shown to exhibit a 
two-fold decay. There is a very fast decay 
which reaches completion in a few micro- 
seconds followed by a relatively slow decay. 
The fast decay is due to the blue color com- 
ponent of fluorescent lamp phosphors and the 
“per cent flicker” of fluorescent lamps can be 
used to determine the relative amount of this 
component in the phosphor. The relatively 
slow decay in commonly used phosphors is due 
to the use of manganese as an activator. The 
rate of decay of the manganese activated 
phosphors is modified over a considerable 
range by the crystal matrix making up the 
phosphor. 


Then, from the above discussion, a phosphor, half of 

whose emission is governed by a fast decay compo- 

nent, and half by a slow decay component, will have 
1-% 


a flicker of 33 per cent -< 100 . Similarly, a 


phosphor which has only a fast decay component 
will have a flicker of 100 per cent. 

Conversely, then the ‘‘per cent flicker’’ of fluo- 
rescent lamps can be used as a measure of the rela- 
tive amounts of fast decay and slow decay compo- 
nents in the phosphor. 

In this study, 40-watt fluorescent lamps were op- 
erated both on direct and alternating currents. The 
light output was picked up on a photomultiplier 
tube corrected to eye sensitivity and presented on 
an oscilloscope. Pictures were taken of the be- 
havior of the light output when the circuit was in- 
terrupted, and from these the decay rates of the 
phosphors were computed. 

In the d-e experiments, the circuit was inter- 
rupted by inserting a large resistance (approxi- 
mately 1000 ohms) into the circuit on a time relay 
for about 1/10 second. This dropped the light out- 
put by approximately 80 per cent, i.e., did not com- 
pletely extinguish the lamp, but did give a picture 
of the phosphor decay characteristics. The trace for 
a standard cool white lamp is shown in Fig. 1. The 
‘*‘instantaneous’’ initial decay is shown, in this case 
down to 51 per cent of the steady state value, fol- 


Slow Decay Rates of Phosphors—J erome 769 





Figure |. Light output trace of standard cool white 40- 
watt T12 fluorescent lamp on direct current with inser- 
tion of 1000 ohms into circuit for 1/10 second. Heavy 
line at the top is the steady state light output. 


lowed by tl 
cle { ay 


This picture also shows what happens to the light 


slow decay for the balance of the light 


output when the resistance is removed from the cir 
cuit. It is interesting to note that this behavior is 
qualitatively identical, in reverse, to the decay por 
tion of the curve. That is, there is an initia’ rapid 
rise in output, followed by a slow recovery back to 

original intensity Other traces corroborate 

it is the phosphor component that undergoes 
the rapid decay that is also responsible for the 
rapid recovery. In other words, the characteristics 
the phosphor which determine its decay rates 


A long 


of a phosphor is usually at 


also determine the build up of its emission 
afterglow (slow decay 
tributed to the slow emptying of electron traps 
The above observation indicates that upon reactiva 


tion, these traps must be refilled before full emis 


Figure 2. Light output trace of standard cool white 40- 
watt fluorescent lamp on alternating current when cir- 
cuit is opened. Horizontal line in lower portion is the 


zero output line. 
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Decay Rates of Phosphors in Fluorescent Lamps. 


Slow Decay 
Per Cent Flicker Per Cent Seconds 
1ES Fast toReach Decay 
Color Handbook Observed Decay Ol te Constant 


Standard warm white su 7 33 05 70 
White eccocecsooceces 25 2% 36 05 65 
Standard cool white...... 34 g 48 05 61 
Daylight 5 5 7¢ 6 65 
Warm white deluxe aa > ‘ 37 75 39 
ool white deluxe } 
Soft white 
Super deluxe 
alcium silicate 
Pb, Mn 
Cadmium borate (Mn 
Zine silicate (Mn 
Magnesium tunstate 
Barium silicate (Pb 
Calcium tungstate (Pb) 
Barium titanium 
phosphate 
Calcium-zine phosphate 
Sn 


sion is resumed. A priori, the rate of the recovery 
depends on the concentration of ultraviolet in the 
are, whereas the decay is a function of the phosphor 
alone. If this is true, then high-output lamps should 
have a faster recovery than the standard ones be- 
cause of the higher concentration of ultraviolet 
available. But both should have the same decay 
characteristics. However, this is beyond the scope 
of the present paper. 

Fig. 2 shows traces of the light output of the 
same lamp operated on a-c. In this case, the decay 
trace was obtained by completely opening the cir- 
cuit, ?.¢., the light was allowed to decay to zero. The 
cyclic variation in light output during the steady 
state operation on a-c is clearly shown. The rela- 
tive magnitude of this variation compared to the 
total light output, is found to be equal to the rela- 
tive magnitude of the ‘‘instantaneous’’ decay in 
the d-ec experiment shown in Fig. 1. Therefore, in 
this study, the ‘‘per cent flicker’’ on a-c operation 
has been used as the measure of the relative pro- 
portions of the fast and slow decay components and 
is the source of the data in the column, ‘‘Per Cent 


Fast Decay’’ in the table. Corroborating evidence 


is supplied by the d-c measurements. However, the 


latter experiments were not used for this funda- 
mental measurement because of the difficulty in de- 
termining the point of demarcation between the 
two types. 

Similar curves for the other phosphors were ob- 
tained. These curves differ mainly in the relative 
amount of the fast decay component and slightly in 
the decay rate of the slow component. Figs. 3 and 
4 show the experimental curves for calcium silicate 

Pb, Mn 
component of those studied. Figs. 5 and 6 show the 
tungstate, 


, the phosphor with the lowest fast decay 
corresponding curves for magnesium 
typical of phosphors with no slow decay component. 


The observation that the fast decay component 
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Figure 3. D-c light trace for calcium silicate (Pb, Mn) 


vave rise to flicker in these lamps suggested that the 
‘‘ner cent flicker’’ should remain the same up to 
frequencies where the supply voltage varied at 
speeds comparable to the decay rate of the fast com 
ponent. Fig. 7 shows the a-c curves for standard 
cool white at 400 cycles The “per cent flicker’’ 
determined from these curves was 31 per cent, 1. 

the same as at 60 cycles, thereby confirming the 
above conclusion. Data in the literature on the de 
cay rates of the fast components indicate that fre 
quencies of the order of magnitude of 100,000 eps 


are necessary before the fast decay is overcome and 


the ** per cent flicker’’ will be reduced by the speed 


e voltage variation 

These measurements indicate that in most cases 
the rapid decay component of the phosphor is the 
blue color component. This is shown partially by 
the increase in ‘‘per cent flicker’’ as the standard 
colors progress from warm white to daylight, 1.e., 
with increasing blue component. This was also cor 
roborated by measurements on various blue phos 
phors including blue halophosphate, all of which 
gave 100 per cent flicker, as shown in Figs. 5 and 6 


for magnesium tungstate. 


Figure 5. D-c light trace for magnesium tungstate. 
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Figure 4. A-c light trace for calcium silicate (Pb, Mn). 


The fast decay component of the calcium silicate 
Pb, Mn 


band in the emission of this phosphor 


can be attributed to the near ultraviolet 
Similarly, 
the color of the zine ortho silicate (Mn) (green) is 
approximately midway between red and blue, which 
may explain its intermediate percentage of fast 
decay. However, the fast decay component of cad- 
mium borate (Mn) remains as an exception to this 
simplified explanation. 

From these pictures, the slow decay of the phos 
phor was analyzed by finding the decay constant, 
for the various phosphors. This was done by find- 
ing the exponential equation: //1 r which 
best fitted the observed data for the slow decay por- 
tion. In this equation, h the ‘‘deeay constant,”’ 
t time in seconds, and J, is the intensity after the 
fast decay has reached completion. These values, 
together with the flicker information, are listed in 
the table 


Fig. &8 shows the correlation between the theo 


Figure 6. A-c light trace for magnesium tungstate, 
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Figure 7. 
at 400 cps. 


A-c light trace for standard cool white lamp 


retical decay curve for white and the observed 


values. Fig. 9 is a similar presentation of the data 
for warm white deluxe. 

In the table, the ‘‘per cent flicker’’ for those of 
these lamps which are given in the Third Edition 
of the JES Lighting Handbook are also listed. 
For the 


most part, the slight variations can be explained on 


These show a fair degree of agreement. 


the basis of different production and processing 
techniques of the several lamp manufacturers. The 
large discrepancy in the soft white values is due to 
a color difference. Several years ago some of the 
lamp manufacturers changed the color of this lamp 
toward the red and the flicker listed in the Hand- 


book is for this new color. Our company retained 
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Figure 8. Decay curve, 1/1, = e~®'. Open circles—ob- 
served points for white fluorescent lamp. The vertical 
line at 0.02 second indicates the spread caused by decay 


constants from 61 to sec! to 70 sec—'. 
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Figure 9. Decay curve, 1/I = e—*', 
served points for warm white deluxe fluorescent lamp. 
The vertical line at 0.02 second indicates the spread 
caused by decay constants from 33 sec—! to 46 sec—!. 


the old color and in view of the above discussion on 
the relative flicker of the bluer phosphors, it is to be 
expected that the value obtained in this study 
would be higher. 

In all these phosphors, the red emission band, 
and therefore the slow decay component whose de- 
cay constant is listed in the table, owes its color to 
the use of manganese as the activator. It is con- 
cluded that the different decay rates are therefore 
due to modifying effects of the crystal matrices of 
the different types of phosphor. For example: 
In calcium halophosphate 

(standard colors) kun 65 
In calcium silicate (deluxe 

colors and Soft White) kun ~ 40 
In zine O-silicate (green) ky, ~™ 215 
In cadmium borate (pink) kyn ~ 70 


The value of 65 for ky,, shown for the calcium halo- 
phosphates above, is probably the value for all the 
standard colors. The spread of values shown in the 
table is attributed to experimental error in these 
determinations. Similarly, the value of 40 for the 
deluxe colors and soft white is the most probable 
value for these phosphors. In Figs. 8 and 9 a ver- 
tical line at .02 seconds indicates the spread corre- 
sponding to the range of k values given in the table 

In summation, this study has indicated that the 
rapid decay component of fluorescent lamp phos- 
phors is the principal cause of flicker in these lamps 
on a-c operation ; that the blue phosphors have only 


a very rapid decay giving rise to 100 per cent 


flicker; and that the decay rate of manganese is 
modified over a considerable range by the crystal 
matrix making up the phosphor. 














Open circles—ob- 
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DISCUSSION 


¥. F. Ketiey:* This paper explains the phenomenon which 
gauses lamp flicker and provides a stepping stone for 
further development and possible improvement in phosphors 
for fluorescent lamps. I compliment the author on his ap 
proach to the problem and his detailed study. 

It is not generally realized that there is a fast and a slow 
decay component in most phosphors. The author points out 
that the exception to this is the blue phosphor, regardless 
of its chemical composition. Among the several blue phos 
phors of different chemical make-up listed, is there an 
explanation for the fact that they all have 100 per cent 
fast decay and flicker? 

The exponential equation 7/1, = e—* that determines 
the slow decay constant needs clarification. J is not defined, 
and without reference to Figs. 8 and 9 could easily be mis 
understood. 

With the advent of improved phosphor treatment from 
preparation through lamp making, uniform particle size is 
closely controlled. Is it possible that this will influence the 
decay rate? 

The author ties in the slow decay component with the use 
of manganese as the activator and in conclusion claims the 
decay rate of manganese is modified over a considerable 
range by the crystal matrix making up the phosphor. Con 
siderable experimentation has been performed using other 
metallic activators with combinations of the same. Has any 
other activator or combination of activators shown promise 
as a substitute to improve the decay rate but maintain 
eolor and brightness? 


H. C. Froericu:** Periodically, the question of flicker of 
fluorescent lamps is brought up by illuminating engineers 
who will, therefore, welcome a new discussion of the subject. 
For practical applications, however, the important character 
istic to consider is not the ‘‘ per cent flicker’’ as determined 
physically on single lamps, but the ‘‘ flicker index’’ which 
relates lamp flicker with the responsiveness of the human 
eye. This was pointed out by Eastman and Campbell! several 
vears ago. These authors also described the method of 
determining per cent flicker (and the flicker index) which is 
used in the present paper. Caution is therefore advised 
against applying the per cent flicker data directly to prac 
tical lighting installations, especially those involving multiple 
lamp operation. 

As Mr. Jerome points out, the flicker of fluorescent lamps 
depends largely upon the nature of the phosphors used. Lamp 
colors such as those generally designated as ‘‘deluxe’’ or 
‘*soft white’’ are being produced with a number of diverse 
phosphors of different decay characteristics, depending upon 
the manufacturers’ best judgment. Hence, it becomes 
necessary to clearly specify the components of the blends 
to which definite numbers are assigned for their flicker or 
fast decay. Lighting engineers are mostly interested in the 
various shades of white lamps and will weleome information 





*Champion Lamp Works, Lynn, Mass 
**Genoral Electric Co., Lamp Division, Cleveland, Ohio 
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on the newer ones. It is, therefore, suggested that the in- 
formation on the phosphor components used in the different 
blends be added to the table. The same comment, inci 
dentally, applies to a future edition of the JES Lighting 
Handbook. 

The term ‘‘slow decay’’ appears to be a somewhat un 
fortunate choice. It can be misinterpreted too easily by 
many lighting engineers who will associate with it the long 
and slow phosphorescence which one observes in the dark 
efter fluorescent lamps have been turned off. The long 
glowing orange light emitted by deluxe or soft white lamps 
containing calcium silicate phosphors is a case in point. The 
data shown in the present paper do not refer to this truly 
slow decay which is of low brightness and does not follow 
an exponential decay law. This slow decay, of course, does 
not affect the flicker of fluorescent lamps. 

1. Eastman, A. A. and Campbell, J. H.: “Stroboscopic and Flicker 


Effects from Fluorescent Lamps,” ILLUMINATING ENGINEERING, 
Vol. XLVII, No. 1, pp. 27-35 (January 1952). 


C. W. Jerome:* The answer to Mr. Kelley’s question re 
garding blue phosphors is the absence of manganese. As 
indicated in the paper, the slow decay component in all the 
phosphors tested here has manganese as the activator. Its 
absence in the blue phosphors, therefore, leaves them with no 
slow decay component. 

In the decay equation, J//, e~*t, 7 is the instantaneous 
value of the intensity at the time, ¢t. The other quantities in 
the equation are as indicated in the paper. 

I do not believe the control of particle size will have any 
effect on decay rates. The decay is associated with the 
activator and regardless of the particle size, the activator 
should be dispersed uniformly through the erystal matrix, 
resulting in the same decay characteristics for all particle 
size ranges. 

Manganese appears to be unique in fluorescent lamp phos 
phors. To date, no other activator has been encountered 
with better decay characteristics. 

Dr. Froelich’s comments regarding ‘‘per cent flicker’’ 
and ‘‘ flicker index’’ are pertinent. In this study, however, 
flicker was of secondary importance and was only used as 
a measure of the relative amount of the rapid decay com 
ponent in each of the phosphor systems. For this purpose, 
‘*per cent flicker’’ gave the required information, whereas, 
‘* flicker index’’ would not have done so. In the table, ‘‘ per 
cent flicker’’ was listed only because it was determined and 
was interesting supplementary information. 

The ‘‘deluxe’’ and ‘‘ soft white’’ blends used in the study 
were those of long standing—calcium silicate (PbMn) as 
the red component; magnesium tungstate as the blue com 


ponent and zine silicate (Mn) as the green component. 


Author 
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Model 
Office 
Lighting 


evel lighting installations 
in the model offices of the newly-constructed Logan 
Building in Seattle, Washington, were one of the 
factors responsible for almost complete renting 
of the building prior to the completion of construe 
tion. This is the opinion of the renting agents for 
the 1l-story office building, now avid proponents 
of good lighting 
The illumination system installed throughout 
the building uses large area recessed luminaires 
equipped with F40T12-3 lamps, rated at 3100 
lumens These new lamps, incidentally, can be 
used not only in installations designed with them, 


but as replacements in installations with rapid 


: 


* 


——s 


bi . 


Vodel Office Lighting 











start ballasts or preheat ballasts and FS-400 star 
ters Maintained lighting level for the model of- 
fices shown here are 260 (photo at top) and 120 
footcandles. Provisions have been made for instal 
lation of additional fixtures in the second office to 
raise the lighting level, if desired. 

Comfort and quality were engineered into thes: 
model offices with the use of light surfaces through- 
out—ceilings, walls, floors and desk surfaces. Here, 


on display, is a ‘good lighting practice guide’’ for 
future tenants. 

Mandeville & Burge were architects and engi 
neers for the Logan Building, with Emery Roth & 


Sons serving as consulting architects. 


Large area recessed fixtures with 
F40T12-3 lamps produce a comfort- 
able 120 footeandles for performance 


of office tasks. 
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Development and Use of a Quantitative Method for 


Specification of Interior Illumination Levels 
On the Basis of Performance Data 


(Discussion and rebuttal of a paper by H. Richard Blackwell 


Published in June Illuminating Engineering) 


Domina EBERLE SpENCER:* The general! 


method of approach (to specification of 
interior illumination levels) suggested by 
Dr. Blackwell is good. 


the IES extends its official approval to 


However, before 


the method and places its faith in re¢ 
ommendations based upon it, certain basi 
questions should be answered. 

First is the question: what are the 
basic experimental data on which the en 


Dr. Blackwell and his 
data on the 


tire method rests? 


colleagues have obtained 


minimum perceptible contrast as a fun 
tion of the brightness of the background 
for various exposure times and for test 
spots of various sizes. But Dr. Blackwel 


has not given IES members the oppor 


tunity to examine the actual data until 
the final published version of the paper 
(in June 1959 Instead, he pre 
viously published several sets of smoothed 
curves. Not even the most recent 
smoothed curves form a consistent fam 
ily. Before the 


available we had no opportunity to judge 


experimental data wer: 


whether the unbelievable meanderings of 
his curves were significant or merely the 
result of some graduate student’s lack of 
experience in curve fitting. Dr. Blackwel 
says his curves form a consistent family 
fut the curves he employs do not. Th 
should whether the 


data ean be fitted by 


Society determine 


family of 


a suitable 


analytie curves within experimental a: 
curacy. It should not accept a meanaer 
ing family of curves without determining 
for itself whether the irregularities ar: 
required by the data. The fact that th 
Blackwell data ars 


first time raises the 


now published for th: 
important question of 
when a complete analysis of the data car 
be made and reported to the Society 

Another question concerns the extrapo 
lation cf the S-curves to 99 per cent. As 
no experimental data are taken at the 99 
per cent level this procedure is question 
able. 

Onee the 


questions related to the ex 
pe rimental data are settled, a major ques 
tion remains, It is proposed to formulats 
recommendations on quantity of light, 
quite ind yp ndently of the brightness dis 
This pro 


tribution in the field of view. 


cedure is unsatisfactory, for non-uni 
formity in the surround affeets both the 
state of adaptation of the eye and the 
appearance of any task which is not per 


al | niversity of Connecticut, Storrs, Conr 
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fectly diffusing. Even for perfectly dif 
fusing tasks, specification of quantity of 
light independently of the distribution in 
the surround is visually meaningless. If 
there are bright light sources in the ps 
riphery of the field of view, the state of 
adaptation will be altered and minimum 
thresholds will be 


perceptible contrast 


raised. Specular tasks are even mor 
sensitive to the brightness distribution in 
the surround as their entire appearances 
is altered if specular reflections of light 
sources occur 
Some years ago i had the honor 

member of a Committee in the 
Chair 


Brown. For our State, 


he ing a 
State of Massachusetts, under the 
manship of R. B 
we abolished mandatory lighting codes 
which required specific quantities of light 
We deemed this 


cere ly believed that specification of quai 


progress, for we sin 


tity without specification of quality is 


Now the 


verge of 


visually meaningless. IES 


ippears to be on the taking a 


major step backwards by laving down 


recommendations on quantity of light in 
dependent of quality. 

The ease for neglecting quality is es 
pecially method of 


poor as a taking it 


into account lies ready for use See Chap 


ter VIII, Moon 
Desian, Addison Wesley Press, 1948 If 


and Spencer, Lighting 


the Society leaps to embrace a new set of 


recommendations on quantity independ 


ently of quality it will not enhanee its 


reputation as scientific organization 


R. G, 


Spencer in what I 


Horkinson:* I will support Dr 


understand was a ri 


quest for more detailed knowledg: of the 


riance in the visual ability of the popu 


lation with which we are dealing. If we ars 


concerned with codes of lighting practic« 


we need this knowledge just as we need 


to know the variance in the sensitivity to 


glare of our population. This request is 


not a eriticism of the brilliant work which 


has gone into the execution of the ex 


periments on the fundamental contrast 


data—for this I 


miration 


have nothing but 


IT am less happy about the evaluation 


of these data in terms of actual visual 


tasks. I 
about this 


would like to understand more 


comment too dog 


In case I 
matically, but I have never been happy 


with objective measures of supra-thresh 


Building Research Station, Garston, Watford 


Herts., England 
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artificial at 
task to threshold. Many 
visibility ‘‘meters’’ of 


old visibility which employ 
tenuation of the 
of these devices 
kinds, exist because wi 


different solely 


ire seared of believing what people tell 
Yet all these ‘‘me 


faults, 


us of what they see. 


ters’’ suffer from basic some 


times negligible but often gross, which 


may well introduce errors as great as 


those we seek to eliminate in our repu 


Apart 


examination of 


diation of a subjeetive appraisal. 


from Dunbar’s classic 


the claims of threshold type devices, my 
qualms are based on a series of war-time 
studies which I did of eomparisons be 
readings of various 


tween the types o1 


threshold visibility meters (contrast re 
duction, brightness attenuation and com 
binations of both) and subjective ap 
praisals of visibility of various displays 
While the 


i close approximation to the subjective 


meters at their best could give 
evaluation of simple displays, they often 


failed completely to give guidance on 
tasks which required higher visual skill 
and it needed a detailed knowledge of the 
nature of the visual task to be able to 
predict when they would break down. Con 
sequently I would be much happier if Dr 
Blackwell had not 


threshold method in his visual task eval 
that, 


used a reduction-to 


uator. I believe with experienc: 
skilled observers are able directly to eval 
a multiple-criterion 
with Their find 
ings can be checked back to the basic con 


trast data when necessary 


ate actual tasks on 


seale useful precision 


Dr. Blackwell is a considerate man and 
have had 


trai 


vill forgive those of us who 
lifficulty in following through his 
of reasoning. I had understood that his 
main ¢riticism of the British IES Code is 
that it is based on Weston’s experiment 
limited.’’ TI had 
Wes 
data 


eliminated the response terms and evalu 


which was ‘‘ response 


always understood, however, that 


method of analysis of his 


ton’s 


ited only the pe riods occupied in per 


This 


extend to 


formance of the purely visual task 
erificism in cannot 
Beuttell’ of the ana 


lvtieal breakdown of the visual task into 


any case 
original concept 
its components of contrast and critica! 
detail, which was the real starting point 
for the British work. 

it then appears that 
Weston’s 


If this is accepted, 
we have to choose between 


type of experiment, which is response 


limited but is sufficiently close to com 


Blackwell 





seeing not to require the in 
field 
type of 


mon 


sense 
sertion of any factors, and Dr. 


Blackwell ‘s 


@liminates one 


experiment, which 
set of errors but which re 
sults in such acute seeing that arbitrary 
field 


bring it 


compensating factors have to be 


introduced to into line with 


common sense seeing, and the whole re 
sult then checked with a visual task eval 
would 


uator. | do wonder if we really 


astray if we obtained 


seriousiy 


go #80 


direct subjective appraisals of ease of 


secing by means of a carefully-designed 


multiple-eriterion experiment 


Guenns A. Fry:* Dr. Blackwell's method 
of evaluating quantity of illumination re 
quired for a task represents a definite ad 
vanee over the methods now recommended 
by the 
In the 


ed by 


Illuminating Engineering Society 
old method, visibility was evaluat 
changing the level of illuminance, 
whereas in Dr. Blackwell's method, chang 
ing contrast is used for this purpose. An 
Blackwell's method 
is that it has incorporated data obtained 


which he has called the 


other feature of Dr 


device 
task 
bridge the gay 


with the 


Visual simulator which helps to 


between simple visibility 


data and visual 


performance 
I want to take this opportunity to pay 
Professor 


a tribute to the role which 


Strong has plaved in this development a» 


a member of the Technical Advisory 


Committee of the Illuminating Engineer 
Institute. Dr. Blackwell’s 


departure 


ing Research 


method represents a distinct 
from old methods and in the early days 
a good many of us were skeptical about 
Professor 


switching to a new direction 


Strong's foresight and enthusiasm have 


done much to encourage this development 


Warp Harrison 
of the 


** With the publication 


June 1959 issue of ILLUMINATING 
ENGINEERING, we now have the complete 
reports by Dr. Blackwell of what our So 


ciety terms ‘‘a seientifie basis for valid 
illumination lev 


latest 


recommendations of 
els.’’ I 
ilso those of 1952 and 1955, and Crouch’s 
Taken these 


every 


have studied this report, 


1958 summary together, 


publieations give one reason for 


confidence in the actual measurements 
taken by Dr 
They do, 


regarding the 


Blackwell and his observers 
however, raise many questions 


methods by which these 


laboratory measurements have been 
adapted to practical conditions and the 
degree of precision that can be expected 
from these adaptations. 

1) For a certain seeing condition, time 
1/5 second, contrast .5, size 4 minutes of 
are and 99 per cent accuracy, Crouch ’s 
page 419 (IE, 1958 


calls for 1000 footlamberts as a practical 


chart on August 


Columbus, Ohio 
Cleveland, Ohio 


*Ohio State University 
**Consulting Engmeer 


“=e 
446 


lighting recommendation. Figs. 3 and 4 
of Blackwell’s 1952 Report show that his 
trained observers required about 0.3 foot 
lamberts for this same task; that is, the 
ratio is 3000 to 1 


measurements by skilled observers and the 


between laboratory 


recommended value. The question arises, 
with a faetor of this magnitude, how can 
one justify precise recommenda 
tions as 3140 for task 10; 
or 1890 footeandles for task 28; or 487 
footeandies for task 34. (See page 423, 

IE, August, 1958.) 
(2) For a certain condition (.95 con 
10 footlamberts is 


such 
footeandles 


trast chart, page 419 
ealled for. Skilled observers required less 
than 0.1 footlambert. This is a factor 
of 100 to 1. 


mended value is 100, the measured obser 


Similarly, where the recom 
vation was less than 0.1 footlambert, a 
factor of 1000 to 1; and, as stated pre 


1000 footlamberts are 


viously, where 
ealled for, the observers required about 
factor of 3000 to 1. 


The question arises—are all these various 


3 footlambert, a 


factors established on an adequate scien 
The answer is that they are 
‘*field factor’’ (FF) of 
15. This does not mean that the illumina 


tifie basis? 
all based on a 
15 times the laboratory 


tion should be 


values but rather that footeandles must 
be provided that would enable observers 
in the laboratory to distinguish contrasts 
1/15 as great as that of the actual task. 
This may mean feotlambert values 100 to 
1000 times as great. 

It appears from the reports that the 
field factor of 15 
about as follows: 
1.2—for the 
method 


may be subdivided 


lesser accuracy of a ‘‘yes 


or no’’ versus the ‘‘ forced 


choice’’ method used in the laboratory 
(measured and no doubt valid). 

2.0—for the 
skilled 
observers. 
4.0-—the 
object in the ‘‘center of fixation 


difference between highly 


laboratory workers and ‘‘naive’’ 


difference between seeing an 


’* and 
one 2 degrees off axis. 

for lack of knowledge of when 
and where the test object will appear. 
12 K2.0 «K 4.0 1.5 15. Each of 
these four factors requires the most care 
they 


1.5-1.8 


ful serutiny for have tremendous 
leverage where the illumination values are 
high. For 1000 foot 
lamberts is called for, the factor of (2 

if it 


the requirement to 5 


example, where 
could be eliminated, would reduce 
footeandles. Is it 
not true that one who has devoted months 
or perhaps years to the ‘‘inspection of 
white handkerchiefs for rolled edge de 
fects’’ (task 52 
expert at that task as the laboratory girls 
are in detecting their circular targets? 


may become just as 


Certainly, they are not ‘‘naive observ 


ers’’ and at least they should require a 


which 
Very 


factor very much less than the (2 


has been assigned to everybody. 
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likely, they can see perfectly well with 


much less than 3300 footeandles men 


tioned for them. 

4 x 15 = 6. Dr. Blackwell’s tests on 
the Field Task Simulator are convincing 
as to the increased contrasts of 6 to 7 to 
1, which are required to detect moving 
targets in with 
ones in the laboratory; hence, it strongly 
suggests that the factor of (4), to cover 
vision at 2 degrees off axis, is necessary 


comparison stationary 


with moving targets. However, this does 
not prove that the same factor is needed 
when viewing stationary objects; rather, 
it suggests that a much smaller angle 
should be sufficient; calling for angle of 
1.50 degrees would reduce the multiplier 
of (4) to (2.57) and reduce a 1000-foot 
lambert requirement to about 25 foot 
100-footlambert require 
ment to about 8 footlamberts. Dr. Black 
well indicates (top of page 346—IE June 


that this is very 


lamberts or a 


1959, second column) 
likely true. 

1.5 This multiplier applies to cireum 
and 


stances in which the ‘‘when’’ 


‘‘where’’ are not known and should be 
eliminated entirely for reading and simi 
I believe Dr. Blackwell sub 


scribes to this. 


lar tasks, 


(3) All of the foregoing discussion has 
been based on an FF of 15 which is the 
mentioned in Mr. Crouch’s 


only value 


summary. It has also been based on a 
visual capacity of 5 APS, that is, upon a 
single item of information being assimi 
lated at each fixational pause of the eyes, 
usually about 1/5 of a second. Perhaps 
as a result of criticism of a field factor of 
15, as applied to stationary objects such 
as printed words, Dr. Blackwell has set 
up an FF of 10 for such tasks. This 
change taken alone would have reduced 
the requirement for sixth-grade pencil 
writing (task 2) from 63 footeandles to 
perhaps 6 footcandles. However, Dr. Black- 
well now believes that the child should be 
enabled to assimilate three items of infor- 
mation at each fixational pause, instead 
of one item, and this brings the required 
value back to about where it was before. 
Two questions which this latter proposal 
raises are: 

How do we know that assimilat 
ing 3 items of information in 1/5 of a 
second requires the same amount of light 
as to assimilate one item in 1/15 of a see 
ond, which lattey he has measured? 

How do we know that a sixth-grade 
pupil, when writing, needs to assimilate 
more than 5 items per second; if so, why 
not 10 items rather than 15? 

(4) To summarize, I have the maxi- 
mum of confidence in the actual measure 
ments obtained by Dr. Blackwell and I 
am very impressed with his breaking 
down of the ‘‘process of seeing’’ in 
field factors and as 
second. It must not be 


terms of contrast 


similation per 
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that the field fac 
tors and the APS chosen, all in round 
than the 


overlooked, however, 


numbers, rather laboratory 
measurements have the overwhelming in 
fluence in arriving at the very high foot 
eandle values that he proposes for some 
tasks. 


pliers 


It would seem that these multi 


require much more research to 
back them up in advance of their official 
adoption. On the other hand I ean sub 
scribe wholeheartedly to the majority of 
footeandle values in the new IES recom 


mendations. 


H. Ricuarp BLACKWELL:* First, let me 
say that I am honored that my paper has 
elicited thoughtful discussion by so many 
intellectual leaders in the Society. 

To simplify my rebuttal, I will com 
ment on the questions raised by the vari 
ous diseussers in terms of the aspect of 
the paper to which the questions refer. 
To facilitate this, I will first review the 
salient features of the paper. 

(a) An analysis of visual performance 
in terms of accuracy, levels of visual ca 
pacity (including the number of items of 
information per fixational pause, infor 
mation limitations and response limita 
and the 
(including extent to 


tions), conditions of perform 


ance which ocular 
searching and tracking are involved and 
knowledge as to where, when and what is 
to be seen). 

(b) Collection of visual 


data for different accuracy levels, levels 


performance 


condi- 
tions of performance for standard tasks 
of varying difficulty. 


of visual capacity and different 


(ec) Selection of suitable accuracy lev- 
els, levels of visual capacity and condi 
tions of performance to be provided by 
lighting. 

(d) Evaluation of the difficulty of vari 
ous practical tasks in terms of the stand- 
ard tasks for which performance data 
exist. 

I will 


ments 


first discuss the 


on the 


general 
paper and then 
comments pertaining to each individual 
aspect of the method. 


com- 
consider 


Dr. Hopkinson alone of the discussers 
has criticized the general method, sug 
gesting that the Weston method may be 
preferable. In terms of the analysis of 
my method into four aspects, Weston’s 
method can be seen to consist principally 
of collection of performance data for 
standard tasks (Landolt rings) of vary- 
ing difficulty which have a fixed infor 
mation limitation, fixed response limita 
tion and fixed condition of performance. 
Performance indices include accuracy and 
number of items covered per unit of time. 
The Weston method is valuable but sim 


ply incomplete. It forces us to consider 


* Author 
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all tasks as similar to Weston’s task with 


respect to information limitation, re 


sponse limitation and the conditions of 
performance. I am particularly unhappy 
about the atypical response limitation in 
volved in Weston’s 


corrected for by the method of data anal 


task which is not 


ysis, as Fry has recently shown in an un 
published manuscript. Weston’s method 


does provide for selection of a per 
formance index or indices to be provided 
by lighting. 


factory method of evaluating difficulty of 


It does not provide a satis 


various tasks, since measure 


ment of critical detail of a task is in 


practical 


adequate. 

The Beuttell method to which Hopkin 
son refers has not been an integral part 
of the Weston method, nor do I believe, 
a reasonable assessment of the difficulty 
of practical tasks can be made by analysis 
of task size and contrast. Thus, in my 
opinion, the British do not have a com 
plete method to substitute for mine. The 
Dutch and Russian workers in this field 
seem to agree that a method with all the 
components of mine is required. So, the 
British 


this one. 


seem to be ‘‘odd man out’’ on 


Dr. Spencer has criticized the wisdom 
of the IES in using my paper as a basis 
for lighting recommendations and, in 
deed, in recommending levels of lighting 
at all. This 


directed at my paper and I will refrain 


criticism is not properly 
from comment on it. 

Dr. Spencer has also questioned the 
of the 
ments of non-uniform luminance. 


method to environ 
In the 
paper, I deseribe the general method for 


applicability 


allowing for direct disability glare and 
for reflected glare. In each case, physical 
measurements of the glare produced by 
a given non-uniform environment are re- 
quired. We are currently developing in 
struments to use in making these physical 
measurements. 

Aspect (a)—There appear to be no un 
favorable comments about my analysis of 
visual performance. 

Aspect (b Dr. Spencer has attacked 


my visual performance data strongly. 
She 
available and my 
able.’’ 


all raw 


reports that my raw data are un 


eurve fits ‘‘unbeliev 


As to the first criticism, tables of 


data from the original studies 


were mailed to her on February 2, 1959, 


and raw data for the additional studies 


are presented in full in the published 


paper. 

As to her second criticism, I point out 
in the paper that curves relating log C to 
and, in fact, 


” 


log B need not be ‘‘ smooth 


eannot be smooth if basie visual varia 


bles operate as all existing data suggest 


they do. Our curve fitting was per 


formed with serupulous care by expert 


mathematicians in a manner described 


completely in papers sent to Dr. Spencer, 

Dr. Spencer has also criticized the ‘‘ ex- 
trapolation’’ to 99 per cent accuracy. She 
is incorrect in stating that we always re- 
quire extrapolation to reach this level of 
accuracy, since we often have actual ac 
curacy data at 100 per cent. In the cases 
where extrapolation is needed, we utilize 
the normal frequency function which ex 
periments have shown adequately fits all 
our data points, 

Dr. Harrison has suggested that we do 
not have data for the 3 APS-level, but, of 
course, we have as much data at that level 
as at the 5 APS-level, so the eriticism is 
unwarranted. 

Dr. Hopkinson has inquired about the 
variance of the performance data, a rea 
sonable request indeed. I agree with his 
implication that we should have perform- 
In fact, I 
have long since proposed to [ERI that 


ance data on more observers. 


such a study be conducted. 

Harrison has ques 
5 APS-level of 
visual capacity and a field factor of 15 to 


Aspect (c) — Dr. 


tioned my selection of a 


allow for conditions of performance, by 
describing tasks for which these constants 
agree that 
In fact, it was 


do not seem appropriate. I 
such tasks can be found. 
largely because of the excellence of Dr. 
that I 
curves for different field factors and dif 
The 
single values of capacity level and field 


Harrison’s argument presented 


ferent capacity levels in the paper. 


factor were chosen to be representative of 
all tasks, on the average. Eventually, we 
will develop methods to use different ap- 
and 


different field factors for various tasks. 


propriate levels of visual capacity 


I have proposed to the Illuminating En- 
gineering Research Institute that studies 
be made, as soon as possible, to develop 
such methods. Dr. Harrison is correet 
that the selection of these 
It is precisely for this 
Weston 
method which can never assign different 


field factors to different tasks. 


constants is 
very important. 


reason that I do not favor the 


Aspect (d)—Dr. Hopkinson criticizes 
the procedure used in my method to eval- 
uate the difficulty of 


tasks. He expresses faith in a direct sub 


practical visual 
jective assessment of task difficulty with 
a multiple criterion method. Presumably, 
this method would have to be used with 
standard tasks as well, since comparative 
data will be required in any method 
utilizing performance data for standard 
tasks. I that 


procedure Hopkinson proposes would be 


believe the psychometric 


clumsy and extremely time-consuming. 


However, since no one has actually tried 
such a method, it is not possible to evalu 


ate this suggestion critically. I must say 


_ I am not enthusiastic, but if Dr. Hopkin 


son could demonstrate the advantage of 
this method, it ean be substituted for my 
procedure of visual task evaluation. 
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1.E.S. Guide to 


Design of Light Control 


Part Il—Design of Reflector and Optical Elements 


1. Introduction 
deals 


employed im the 


his part the Guide with 


fundamentals usually 


reflector eonutours, optical 


design ot 


refraction and lamp concealment by 


2. Reflector Control 


The design of reflector contour 


(a) 


extensive subject. Possible shapes 


I8s an 


have a use tor a particu 


itless 


whiel night 


lar application are almost lin 


There are, however, a few commonly 


use eontours that ean be designed 


from elementary principles 


(b) For design purposes reflector 


contours ean be divided into two classes. 


ba contours and general contours 


Basie contour av be defined as those 


ithematiecally predictable 


whict ire 
iction and can be designed mathe 


those 


as ti 


matically General contours are 


required to satisfy many candlepower 


distributor irves, but which do not 


conform to any of the basie contours 


2.1—Basic Reflector Contours— 


contours which are 


(a) \ few basi 


used very frequently are the conic se« 


tions and the spheri il reflector 


section is bv definition 


(b) A conic 


a point whose distances 


pomet is n constant 


distanes tron a fixed 


rhe fixed point is ealled 


of the econie section; the fixed 


directrix. The constant ratio 


centricity of the conic section 


ecentricity, e, of the 


conic ser 


to one, the section is ealled 


if ¢ is less than one, an 


third eonie section, the hy 


Principle sppears in the 


f ILLUMINATING ENGI 


De s1gn of Light Control 


Prepared by the Committee on Light 


Control 


and Equipment Design of 


the Illuminating Engineering Society 


Figure Ll-1. Conic sections formed by 
a plane and a cone of revolution. a. 
Parabola, plane parallel to face. 6b. 
Hyperbola, plane parallel to axes. c. 
Ellipse, plane not parallel to base, axis 


or face. 





Any point on a parabolic 
focus 


Figure I1-2. 
eurve is equidistant from the 
and the directrix, FA iB. 





Errata 
Design of Light Control—Part 
November IE. 


(b), line 8, ny<no 


I, page 724, 
Sec tion 5.3 


should he ny Neo 











Part Il 


perbola occurs when ¢ is greater than 
one. 

(c) Another way of defining these 
conie sections would be as the inter 
section of a plane and a cone of revo- 


lution (Fig. IT-1). 


2.1.1—Parabolic Reflectors—(a) Par 
abolic reflectors are used in light con 
trol to produce beams of essentially 
parallel light rays. 

(b) The parabola, when drawn on 
coordinates, can be ex 
2Prz, 


tocus 


rectangular 
pressed by the equation y* 


where P is the distance from 
(F) to directrix (D-D’). This assumes 
a parabola open to the right with the 
(Fig. II-2). 
Any point on the eurve would be equi 
distant focus F P/2) 
and the directrix (line D-D’), so that 


point i, 


vertex at the origin 0,0, 


from (at a 
regardless of the locaton of 
distance FA is equal to distance AB. 

(ec) To the lighting engineer, the in- 
teresting feature of the parabola is its 
ability to redirect a ray of light origi 
nating at the focal point in a direction 
parallel to its axis. This is due to an 
inherent property of the parabola— 
that a tangent drawn to any point on 
the eurve will bisect the angle formed 
by the foeal radius drawn to the point 
of tangency and a perpendicular line 
the directrix to the 
shown in Fig. IT-3. With a ray of light 


as the focal radius, the redirected ray 


trom point, as 


will be parallel to the axis since the 


angle of ineidence (to the tangent) 
must equal the angle of reflection (to 
the tangent), that is angle FAA’ equals 
angle B’AA” in Fig. IT-3 


point source at the focus and a perfect 


Assuming a 


mirror, all light from the source strik 


Illuminating 
A Transaction 


Approved by the Council of the 


Engineering Society, July 1958 


the Socic ty 
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Figure 11-3. Equal angle relationships 
of a parabola. Angle BAA’ angle 
FAA’. Angle F'AA” angle B’'AA". 
Angle FAA’ = angle B'AA”. 


Y 
| 





Figure II-4. 
rays from point sources on the axis of 


Diverging or converging 


a parabolic reflector behind and ahead 
of the focal point. 


y 


Figure 11-5. The two foci, directrices 
and axes of an ellipse. 


EXTERNAL ANGLE 


Figure 11-6. Relation of a tangent to 


the focal radii of an ellipse. 
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ing the mirror would be redirected as a 
beam of light parallel to the axis. The 
reverse principle is also useful, where 
a parabolic mirror is used to concen 
trate parallel rays of light at the focus 
of the parabola, 

(d) The ideal conditions of the per 
fect mirror and the point source can 
not be reached in practice, nor, in most 
this be The 


from the 


would desirable. 


cases, 


further conditions deviate 
ideal, the greater will be the deviation 
parallel beam of 


from the pertect 


light emerging from the mirror. Cal 
culations of beam divergence have been 
extensively studied and formulas have 
been derived expressing the divergence 
from shallow mirrors using variations 
in souree, such as: axial lineal fila 
ments, ring filaments, v-shaped, conical 
and acylindrieal spiral filaments.' The 
derivation and applications of these 
expressions, however, are beyond the 


this work. Fig. II-4 


trates the action of a point source ly 


scope ot illus 
ing on the axis of the parabola but 
ahead of or behind the focal point. 

2.1.2—Ellipsoidal Reflectors (a) 
Ellipsoidal reflectors are used in light 
control to produce beams of controlled 
(Fig. II-5) 


drawn on rectangular coordinates can 


The ellipse 


divergence. 


be deseribed by the equation: 


ay" 


l. or he7- 


The vertices would be at —a,0 and a,0. 
The major axis, a line joining the two 
vertices would be equal to 2a; the mi 
nor axis equal to 2b. Every ellipse, as 
shown in Fig. I1-5, has two foci, sym 


metrically located with respect to the 
minor axis, and two corresponding di 
The focal 


radii drawn to any point on the curve 


rectrices sum of the two 
is a constant and is equal to the length 
of the major axis. 


(b) Another 


ellipse is as the 


way of defining an 


locus of a point the 


sum of whose distances from two fixed 
points is a constant. This provides one 


\ loop 


amount of 


method of drawing an ellipse. 


of string with the right 
slack is placed around two pins at the 
A marker is placed in the 


and moved around the two pins, keep 


toc string 


Since the amount 


marker 


ing the string taut. 


of slack is constant, the will 
trace out an ellipse.) 

(c) If a tangent 7-7" is drawn to an 
II-6), the 


bisect the external angle formed by the 


ellipse (Fig. tangent will 
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ellipsoidal mirror. 


Figure The action of a perfect 


two foeal radii drawn to the point of 
(M), 
erected to the tangent at M will bisect 
It follows that the 


two foci are focal points optically as 


contact and a _ perpendicular 


the internal angle. 
well as mathematically. If an ellip 
soidal mirror is formed of the shape 
generated by rotating an ellipse about 
its major axis, a ray of light passing 
in any direction through one focal 
point will be reflected through the see 
ond foeal point (angle 7MF, angle 
T’'MF 42, as shown in Fig. II-6) and will 
first focal 


be returned through the 


point, ad infinitum. 
(d) Fig. I1-7 
of a perfect, complete ellipsoidal mir 


illustrates the action 


ror with a light source at F'; and a ray 
of light striking the mirror at P, pass 
ing through F. to Ps, and being re 
flected again through F, to Ps, and on 
to P,. It would appear from this that 
it a small hole were made in the mirror 
on the major axis, all of the light pro 
duced at the source would eventually 
pass through. However, this is not true, 
since the source must have a finite size, 
forming an obstruction and placing 
part of the source off the focal point, 
the mirror 

If the hole is 


in ef- 


and the reflectance of can 
not reach 100 per cent. 
made larger until the mirror is, 
fect, “chopped off” at the focal point 
as in Fig. [1-8 or at any point closer 
to the source, all of the light from the 
other foeal 


theoretical source at the 


ellipsoidal mirror 


Figure I1-8. An 
“chopped off” at one focal point. 
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Figure 11-9. Hyperbolic reflector ac- 
tion. Source at F,, virtual image at F,. 


point will leave the mirror either di 
rectly or after one reflection. By mov- 
ing the opening back along the major 
axis, the beam limits of the reflected 
light are narrowed, When the plane of 
the opening reaches the center point of 
the ellipse, the maximum angle of the 
reflected light coincides with the angle 


of the direct light from the source. 


2.1.3—H yperboli Reflectors—tThe di- 
verging beam typical of the ellipsoidal 
reflector can also be produced by a re- 
flector 
The main difference, as shown in Fig. 


having a hyperbolic contour 
II-9, is that the hyperbolic reflector 
will form a virtual image behind the 


focus, whereas the ellipsoidal reflector 


produces a real image in front of the 


focus 


2.1.4—Spherical Reflectors—A spher 
ieal reflector can be considered as a 
epecial form of the ellipsoidal reflector 
where the two foci are coincident. Any 
light leaving the source located at the 
focus would return and pass through 
the same point. This has obvious dis- 
advantages when dealing with practical 
sources since the concentration of en- 
ergy can often have a damaging effect 
bulb 


The principle is, however, 


on the source or the wall sur 


rounding it 
often used in projecting devices to in- 
erease the amount of light collected by 


IT-10 


a lens as shown in Fig 


Figure 11-10. Projecting device with 
a spherical reflector. Total angle of 


collection including reflector 2a. 


780 


2.2—eneral Reflector Contours 
—(a) A general reflector problem is 
that of determining the shape of a re- 
flector which is not mathematically pre- 
dietable as to contour and action. Usu- 
ally two known factors are: (1) an 
epproximate candlepower distribution 
curve for the finished reflector, and 
(2) the material from which it is to be 
manufactured. 

(b) The nature of the reflecting 
urface will influence reflector action. 
rhe surface will fall into one of three 
classifications : 

(1) Surfaces with perfectly diffuse 
reflection. 

(2) Surfaces with purely specular 
reflection. 

(3) Surfaces exhibiting a mixture of 
diffuse and specular reflection. 
2.2.1— Diffuse Reflecting Surfaces—In 
the rare case of surfaces with perfectly 
diffuse of the 
reflector will have very little effect on 
The ecandle- 


power distribution curve of such a re- 


reflection, the contour 


the distribution of light. 


flector (after that portion due to the 
bare lamp had been deducted) would 
be very nearly a cirele, with the maxi- 
mum ordinate normal to the plane of 
The 
would be even closer to a circle except 


that all portions of the reflector would 


distribution curve 


the opening. 


not be uniformly illuminated. A unit 
strip of area near the lower edge of 
the reflector, being farther from the 
source, would receive less light than a 
similar strip higher in the reflector. 


Since these lower portions are the 
parts directing light out at the upper 
vungles, the candlepower is less near the 
horizontal than straight below. In this 
ease there is little that ean be done by 
the designer in the way of light control 


except by aiming the entire reflector. 


2.2.2—Re¢ flectors with 


Semi-Specular Surfaces 


Specular and 
(a) General 
contours for specular reflectors are 
usually through graphical 
rather than strictly mathematical meth- 


The problem consists of deter- 


obtained 


cds, 


mining what reflector shape is neces- 
sary to redirect luminous flux from the 
lamp into the proper directimms to 
achieve a predetermined candlepower 
distribution curve. 

(b) The basic steps in one method 
of determining reflector contour are as 
tollows (a simple example using this 
procedure is shown in Appendix A): 

(1) Seleet the width, in degrees, of 
zones to be considered. From the re- 
quired candlepower distribution curve 
(polar curve), ealeulate the luminous 
flux required in each zone (candle- 
power times zonal constant for each 
zone). See Appendix B. Tabulate. 

(2) Caleulate the 
emitted by the bare lamp in each zone 
(using the polar curve of the bare lamp 
und zonal constants). Tabulate. 

(3) Find the reflected lumens needed 


in each zone by subtracting the bare 


luminous flux 


lamp 'umens (data from Step 2) from 
the required luminous flux (data from 
Step 1) in those zones where no reflee- 
tion will take place, i.e.. from nadir up 
to cut-off. Tabulate. 

(4) Decide upon the general action 
of the reflector. There are. 
four basic actions of reflectors as 
shown in Fig. II-11. For a given eut- 
cff, the forms shown in Figs. II-lle 
ond II-11d usually require a very large 
reflector. The form shown in Fig. IT- 
11) has the disadvantage that much of 
the light is passed through the lamp 
bulb. 
in Fig. Il-lla results in the smallest 
least light 


in general, 


For most cases, the form shown 
reflector and redirects the 
back through the lamp. 
(5) Plot a 
obtained in Step 3. 
grees, show cumulative sums of lumens 


eurve of reflected flux 
Starting at 0 de- 


required to be reflected into each zone 
trom nadir up to cut-off (Fig. IT-12a). 
Similarly, plot a eurve of available 
lamp flux (from Step 2 data). Start- 
ing at cut-off, show how many lumens 
are incident on the reflector progres- 
sively from eut-off to 180 degrees (Fig. 
IT-12b). Sinee all flux considered here 
must be reflected from the reflector 


Figure II-11. Four basic reflector actions. 
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© 100 200 300 400 500 

LUMENS 

Figure I-12. Reflection plan of avail- 
able lamp lumens (shown for 60 de- 
eut-off). (a) Reflected flux 
(b) Incident or available flux 


curve (corrected for losses). 


grees 
curve. 


surface, the available lumens 
must first be multiplied by the reflee- 


tance of the surface and by other loss 


lamp 


It is convenient to work with 
plotting lu- 


factors. 


rectangular coordinates, 


mens along the horizontal axis and de- 
grees along the vertical axis. Plot the 
reflected flux curve (Fig. I1-12a) to the 
same seale and directly below the avail- 


NORMAL 


| 
ae 
fom 


af ae 


/ 


j/ 


| 
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ae 
i 


<< Witen. 


POINT Z~ 
INDEX OF REFRACTION \ 


#n, 
ss “vs >) 


tit Bl 


I~ 


able lamp flux (bare lamp flux cor- 
rected for losses) curve. If the reflee- 
tor action illustrated in Fig. II-11b, ¢ 
or d was selected the horizontal (lu- 
men) seales of the two curves will be 
in the same direction. If Fig. Il-lla 
was selected the seales will be reversed 
Take 
cepts at intervals (one for each zone) 
along the reflected flux curve (Fig. 
II-12a) and project upward to the 
available lamp flux curve as shown in 
Fig. I1-12. At the point where each 
intercept cuts the available lamp flux 


as shown in Fig. II-12. inter- 


eurve (Fig. II-12b), project horizon- 
tally to degrees on the vertical axis. 
The spacings between intercepts on the 
vertical axis indicate how large an an 
gular, zonal segment of the reflector is 
required to direct enough light at a 
particular angle to satisfy the require- 
ments of the reflected flux curve. 

(6) 


by starting at the point nearest the 


Lay out the reflector contour 


lamp and progressively drawing small, 


straight (one segment for 
each zone). 
the required length, and placed in the 
correct position for the flux striking it 
to be reflected in the amount and diree 


tion determined in Step 5. Obtain the 


segments 
Each segment must be of 


final contour by drawing a smooth 
curve tangent to the segments. 
(ce) The procedure outlined above 


assumes a point source and true specu- 
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Figure I-13. Refraction at a plane surface. 
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The effect of a normal 
filament would be to smooth out the 
final distribution, rounding off sharp 
The effect will be more no- 
ticeable as the reflector gets smaller in 


lar reflection. 


points, 


comparison with the source, 

(d) Departures from true specular- 
ity will have a similar effect, which will 
increase as the proportion of diffuse to 
total reflection With semi- 
specular surfaces the effect of specu- 
larity of the surface increases as the 
engle of incident light increases. Hence, 


increases, 


for accurate control of the light, it is 
well to keep the angle of incidence as 
large as possible. 

(e) The above treats only symmet- 
rical reflectors. Non-symmetrical re- 
flectors are of a special case and are 
usually designed by either graphical or 
empirical methods. 


3. Fundamentals of Optical 
Refraction — Graphical Methods 

Optical refraction problems can be 
solved mathematically or graphically. 
Light rays are directed through trans- 
with 
sin r. 


parent media in accordance 
Snell’s Law, where n, sin i = ny 
Mathematical solutions are reached by 


repeated applications of Snell’s Law. 


3.1—Refraction at a Plane Sur- 
face — Fig. I1-13 illustrates the 
graphic solution of a basic refraction 
problem where the incident ray, line i, 


INCIDENT RAY 
POINT 
Y 


MEDIUM M 


Figure 11-14, Refraction at a curved surface. 
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T 
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RISER OPTIC SURFACE T 


SURFACE R 
EMERGENT 
EXIT SURFACE S$ RAY-? 


RC n't 
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| SURFACE R 
+ - NT x 


ENT Ray! | | NORMAL TO Figure 11-15 (left). Design of an optic to redirect a light ray. 
ST wor -. ° 
Ret Ex RFACE Figure 11-16 (above). Path of a light ray through a refrac- 


tion-reflection system. 


surface could be flat, spherical, cylin with radius proportional to the refrae 
drieal, or irregularly shaped, the basi tive index of the optical medium. 
kne he di fundamentals being the same. Through point W, the intersection of 
(2) Optie surface T to which an op are mn, and the emergent ray required, 
incidence Z tieal configuration must be designed in’ draw line C parallel to the normal to 
drawn, the j order to create the required distribu exit surface 8S. Through the inte 

o indices of “ tion of light rays. Surface T is no tien of are ns and line C, which is in 
radius ‘ mally parallel to exit surface § dicated as point X, draw the construc 
the intersection o (3) The loeation of the light source tion line to point A on exit surface S 
1) The ineident ray trom the source Extended, this becomes a refracted ray 

to the lens through the optic surface 7 

5) The required emergent ray. The extended, it intersects are » 

of the optic surface T° which will Y. The radius of are n’. 

the incident ray to the direction tional to the refractive index of 

nd Z of the « y i is the unknow! tical medium. Note that the 

iantity in this problen this are, point V, lies on the optie sur 


3.2—Refraction at a Curved Sur- 
oyvactt (b) The first step is to draw all the face which has not yet been established. 


ace—The graphical _ 
j nown components of the problem: This fact indicates that a few trials are 
exit surface S, optie surface 7, inei necessary for this solution. The initial 
; ent ray, emergent ray required, and steps are repeated until point V coin 

connects 


e 4 the source, Note that the surface 7 P cides with the intersection of the inei 


ed line indicating that at tl dent ray and optic surface 7°. With 
plete design this surface point V as center strike are n’,, whose 
3.3—Design of an Optic Surface o long smooth, but \ radius is proportional to the refractive 
to Redirect a Light Ray—(a) \ fig ted h optie elements index of the outside medium. Draw line 
mor on problem, illustrated ir (c) To point A, the intersection of D between point Y and point Z, the 
the determination of an the emergent ray and exit surface S, intersection of are n’, and the incident 
juse the eventual re draw the normal to exit surface S ray. The normal to the optie surface 7’ 
‘ay from a source With point A as center strike are n, _ is then drawn parallel to line D and in 
Initially, five vith radius proportional to n,, the re tersecting point V. The optie surface 
are known fractive index of the outside medium T’ is then a line perpendicular to this 
vhich is the side (probably air where n, 1). Again normal. 


the source, This with point A as the center strike are n (d) All rays at an internal angle to 
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Figure II-17. 
louver shielding angle. 


nal greater than critical angle 


Wy /)-are internally reflected 


inside of the surface. 


irot the 


3.4 — Refraction-Reflection Sys- 
tem—(a) Total internal reflection is 
design when 


extensively in lens 


bent at 


used 
ivs Nn ust be an angle larger 
possible to accomplish with re 


Total 


} 
nan } 


n alone internal refle 


problems can he solved graph 


by methods similar to those used 
n solving refraction problems. 

(b) Fig. 11-16 illustrates the solu- 
problem 
raction total 
\ ray of light from 
the 


typical involving 


tio! A a 


both ret and internal re 


flection the source 


passes through system in the fol 


lowing manner: 

1) Ray i is refracted at surface S 
2) Refracted ray becomes incident 
greater 


the 


to surface T at an angle 
the 
medium, 
Total internal 
at surface T so that R’ R. 


than critical angle of 


reflection occurs 
Reflected ray becomes incident 
on surface R. 
Ray is refracted at surface R 
and emerges from system. 
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Shielding angle characteristics of different 


louver cell patterns. 


(c) rhe graphical method of deter 
mining the refracted rays has been de 
the The 
graphical method of determining the 
reflected ray 


seribed in previous section 


is accomplished by con 
reflected ray to 
the 


structing the angle of 


normal equal to the angle of inci 


dent ray to normal 


1. Lamp Concealment by 
Shielding 
1.1—Definitions 


4.1.1— Baffle \ 


ment, 


single shielding ele 


rer 


series of baffles arranged 


metric pattern. 
41.1.3—Cell Size 


individual cells formed by a louver. 


Dimensions of the 


1.2—Shielding Angle—The fun 
damental mathematics of lamp conceal 
ment with baffles, louvers and reflectors 
is the simple problem of determining 
Two shielding angles 
the 


shielding angle and the lamp shielding 


shielding angle. 


of primary concern are louver 


angle, 


4.2.l—Loure Shieldina ingle (a) 


Desiqn of Light Control 


fined as the angle between the 


louver shielding angle (@) is de 


horizon 
tal plane of the baffles or louver grid 
and the plane at which the louver cen 


ceals all objects above. As shown in 


Fig. II-17, 


(@) between the horizontal and a plane 


this is generally the angle 


(S-S’) which intersects the lower edge 


of one row of louver blades and the 
upper edge of the next. 
(b) The 


usually evaluated 


louver shielding angle is 


only in directions 
perpendicular to the louver blades. It 
the cell 


angle (@) 


may also be evaluated along 


diagonals. In either case the 
s determined by simple trigonometric 
IT-17) 

(c) There are many louver patterns 
The cell 
uniform horizontal 
For 


other patterns, if the louver blades are 


relationships (Fig 


and combinations, circular 
pattern provides a 
shielding angle in all directions. 
of uniform depth the shielding angle 
is smaller along the cell diagonals than 
at perpendiculars to the blades, This is 
illustrated hex 
Fig 


easily 


for square, sine-wave, 


agonal and cireular patterns in 


[1-18 


analyzed, and indicate the characteris 


These four patterns are 


ties of most others. 
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Figure 11-19. The lamp shielding angle is formed by a sight line tangent to the 
lowest part of the brightness area to be shielded, H is the vertical distance from 
the brightness source to the bottom of the shielding element. D is the horizon- 
tal distance from the brightness source to the shielding element. Lamps shield- 


ing angle ¢ tan”! HUD, 


4.2.2 (a) 
The lamp-shielding angle (¢) is the an- 


Lamp Shielding inale 
gle between (1) the horizontal, or the 
horizontal plane of the baffles or louver 
grid, and (2) the line most nearly hori 


zontal from the source to be shielded 


and the bottom of the louver blades (or 
shielding element) as shown in Fig. 
IT-19. 

(b) Lamp-shielding angle must not 
be confused with the angle of cut-off. 
The cut-off from 


angle is measured 


nadir up to where the shielding ele- 
ment hides the lamp from view; the 
lamp shielding angle is measured from 
horizontal down to where the lamp 
comes into view. For any given shield- 
ing element, the lamp-shielding angle is 
the complement of the cut-off angle. 

(ce) In relation to louvers, the lamp- 
shielding angle is frequently larger 
than the louver shielding angle, but 
never smaller. 

(d) Fig. 11-19 illustrates the simple 
trigonometric relationships of the lamp- 
shielding angle (¢) for three types of 
incandescent lamps. The same princi- 
ples apply to any brightness source 
being shielded. 
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APPENDIX J 


that a reflector is re 


A ssume 


quired to produce 


specular 
the candlepower distri 
A cut-off 
angle of 60 degrees is required. The shape 
of the 
the 


bution curve shown in Fig. A-1 


eurve rather than the magnitude is 


onsideration 
ible A-l 


flux in each 


prime « 
l I 
of luminous 
from hy 


obtained by 


STEP shows the amount 
10-degree zone 
180 This is 


nadir) t degrees. 


the mid-zone 
the appro 
Appendix B A 
would use 


the 


multiplying 


candlepower in each zone by 


zonal constant 


priate 


more o treatment 


igorou 


smaller zones and would use averag¢ 


candlepower throughout each zone rather 


than the mid-zone candlepower 


Desired candlepower dis- 


A-1. 


curve 


Figure 


tribution of finished reflector. 


784 


De sgn of Light Control 


EXAMPLE OF DESIGN OF REFLECTOR 


STEP reflector 


2—Assuming that the 
will have a final efficis ney of 70 per cent, 
the bare lamp lumens must be 2410/.70 or 


440 The 


lamp to this would be 


lumens nearest incandescent 


the 200-watt lamp 
the 


having 3700 lumens. Assume polar 


for the bare lamp to be that shown 
the 


curve 


in Fig. A-2. Using zonal constant 


method the zone can be 


A-L1. 


lumens in each 


caleulated as shown in Table 


Strep 3—All bare lamp flux from 0 to 
leave the lu 
The bare 
totals 
946 


the re 


60 degrees from nadir will 


minaire unchanged in direction 
from 0 to 60 
The 


must be 


lamp flux degrees 


946 


balance (3700 — 


reflected 


lumens 
2754 


fleetor 


from 


ind will be reduced according to 
surface, taken her: 


idditional 


the reflectance of the 


is SO per cent An loss of 
about 15 per cent may be assumed to ac 
light is redirected 
bulb 


total lumens in the final curve 


count for when 


osses 


through the after reflection 


Henee the 


lamp 


would be 946 + 2754 ao OT RS 


946 1870 2816. Sinee this is more 


than the 2410 lumens required, the lumens 
required in the final curve must be multi 
plied by the ratio 2816/2410 to keep the 
even though the magni 
The 


shown in the second column of 


same curve shape 


tude will be increased new lumen 
values are 
Table A-III 
bare lamp contribution in 


The fourth 


The third column shows th« 
the 0- to 60 
column shows 


degree zone 


Part Il 


Conrour. 


Table A-l—Proposed Luminaire Data. 
Mid-zone 
Candle- 


power 


Zonal 
Lumens 


Zonal 


Zone Factor 


0 0.095 68 
213 
20-30 0.463 396 
10 0.628 a4 
40 0.774 5 


0.897 


0-10 7 


10-20 0.283 


60-70 0.993 
1.058 


1.091 


70-80 


RO.90 


Total 


Table A-II—Bare Lamp Data. 
Mid-zone 
Candle- 


power 


Zonal 
Lumens 


Zonal 
Factor 
292 0.095 
291 
289 
294 


100 
110 
120 
130 
140 
150 
160 


170 
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then is to express the final curve (minus Table A-I1Il—Reflected Lumens 
bare lamp contribution below cut-off) Required. 
ond the bare lamp curve in terms of total 
lumens emitted up to each angle from Corrected _Direct 
nadir. These data are tabulated in Ta Lumens Light Bare Balance 
Sgn gsay ty wmicg Tem hss Zone | Required | Lamps Required 
ble A-IV and drawn in Fig. A-3. Note s 

: » bare ke . » heawinn 5 ; 0-10 79 28 51 
that the bare lamp curve begins at the 008 240 $9 167 


cut-off angle and all values are reduced 20-30 463 194 329 
30-40 683 185 498 
: : . 40-50 673 236 437 
tion losses listed above. From the lower 50-60 470 281 189 
curve on Fig. A-3 (representing lumens 60-70 174 174 

5 25 


70-80 25 


in accordance with reflection and absorp 


leaving the reflector) intercepts at con 9.00 
R0-4 

venient intervals are taken and projected 

upward as indicated by the dotted lines. TOTaLs| 2816 Sve 


The intersection of the dotted lines and 


CANOLEPOWER 


the upper curve (representing available pope 4-1V—Flux Summation Values. 
lamp lumens) indicates how large an an 

. ‘ ; } Spee 
gular segment of the reflector is required Angle =A* =B 
to direct the necessary amount of flux 0 
10 


Stree 6—The reflector contour is now 0 


into each zone. 


determined by starting at the point near 40 
est the lamp and drawing small segments oe 

60 
to reflect the flux into the particular zones 70 


al determined in Steps 4 and 5 above, and 

Figure A-2. Candlepower distribution tabulated in Table A-V. One graphical 

eurve of the bare lamp (for use with method of laying out the contour (not 

the hy pothetical example only. necessarily the only method or the best 

is illustrated in simplified form in Fig 

\-4. The procedure is as follows: Assum 3 

balance which must be supplied by ing the light source at 0 in Fig. A-4 th 7 aa 

angular segments about the source as de 1270 

snp 5—For the reasons dis termined in Steps 4 and 5 are drawn in SA nteenahied animaiiantiine, ik Mieiadin' ms 

it 160 degrees, 144 degrees, 123 degrees, quired fo eurve minus bare lamp contri 
bution the 0-60-degree zone 

=B ‘rogressive summation of lumens 


\-V the incident flux in the 160- to 180 ‘ilable fro mp after 


cussed previously 2.2.2(b)(4) the gen 
99 degrees, ete., from nadir. From Tabk 


eral reflector action shown in Fig. II-1la, 


780 «6will be used The nex ste 


(b) 


— fn tt ee ee 


v 


(a) 


400 800 i200 i600 1870 
LUMENS 
Figure A-3. Showing reflection plan of available 
lamp lumens. (a) Reflected lumens, (b) Available 


lamp lumens (corrected for losses). Figure A-4. Reflector contour. 


DECEMBER 1959 Desian of Light Control—Part II 





3.1 


Table 


4-V—Flux 


Flux Emitted in Zone 


16 
‘4 


—Ballasts—(a) Ball 
a. 


} 


Reflection Chart. Since point C is taken at random, it would 


if coin 


He nee, 


starting 


er happenstance 


into Zone led with point A 


point C” 
Reflected a line parallel 
at A’, thus 
the 


f the 


drawn 


the 


1s 


lishing reflector slope for 


ond angular segment. The rest 


n the same way, result 


reflect 180 


lector from 


it-off angle, in this 


smooth 


is nor 


segments 
examplk 


it is pref 


ENDIX B 
s 
rd Edition, Pp 


CONSTANTS FoR USE IN 


UX FROM CANDLEPOWER DATA 


\-15 


rHe ZoNAI 


ereased accuracy. 
that the 


considerable flux above the cut-off 


It is also worth noting 


distribution curve chosen, with 
ingle, 
requires a reflector contour which returns 
back past nadir near the cut-off angle 

been the 


The 


on the assumption that the 


One factor has ignored in 


above treatment. is based 


of 


ease 


method 
source 


is 


negligible size, which is rarely the 
This 


distribution, 


alters to 
the 
the siz 


in actual practice. 


final 


some 
extent the 


the 


extent 


of change increasing 


as 
the reflector decreases with respect t 
Since 


source, 


a given portion of the 


fl but 


ector 


th 


ean occupy one position 


time, is error cannot be eliminated 


rING L 


Lighting Hand 


METHOD OF 
see Fig. A-13, IES 
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ADDENDA to IES Guide for 
Life Performance Testing of Fluorescent Lamps 


Prepared by the Subcommittee on Revision of IES Guide for 
Life Performance Testing of Fluorescent Lamps of the 
Committee on Testing Procedures of the 


Lamp 
current 


imp should be 


or minus thre« 


the 


Sa me 
allasts 
ensure 


ded 


ommetr 


5.4—Burning Position—It is customary 


to burn the mps in a horizontal position, 


« ir to the isual positior I 1 lumi 


men naire. Mounting lamps directly above each 


other may cause unequal heating of upper 


nd ywer lamps, especially f the 
The 


moved 


lamps 
lose together 
loaded 
rack 


requires 


ire too 


handling of 


highly lamps re from the 


burning for photometric measure 
the 
The 


typ 


ments special eare to reduce 
restabilization 
the 


kee ping 


time necessary for 


American Stan necessary precautions vary with 


of lamp l, they involve 


the 


in genera 


1 horizontal position when it 
~ , s transported from the burning rack 
the photometer 


lamp in 


minating 


to 


Iuminating Engineering Society 


i 


5.5 — Lamp Connections — (a) With 
preheat-start lamps, the same two co 
connected to the 


pins should be oper 


as for 


measurements 


eireuit during life testing 


metric and electrical 


ommended procedure is given in th 


Guide for Electrical Measuremen 
Fluorescent Lamps. 

(b) In the testing of rapid-start | 
it is that 
be 
he 

the 
periodically thereafter. Testing can 


ly be by 


important cathode-heating 
eult continuity 


Checks should 
placed 


maintained at al 


made whenever 


ire on burning rack, 


done means of a flashlight 


eneased in transparent pl istic ind 


nected to a fluorescent lamp base 
nded 
lamp 


each 


5.6 — Adjacent Ground — A _ grou 
metal strip at least as wide as the 
be behind 


lamp under test. The spacing between the 


diameter should installed 


strip and the bulb wall should be such as 
to simulate usual conditions in luminaires. 
In no case, however, should the distance: 


be greater than one inch. 
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In accordance with the By-laws of the Society, the General 
Secretary submits the following report for publication in ILLU- 
MINATING ENGINEERING. Based on material recorded by 
Officers, Committees and Sections and Chapters, this report 
has been prepared with the assistance of the Managing Direc- 
tor, A. D. Hinckley. 

Parts of the report were presented at the Society's Annual 


Meeting at the opening session of the National Technical Con- 
ference, September 7, 1959, in San Francisco. 
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By JAMES R. CHAMBERS 


Membership ittin, Robert R Strecker, Charles | on an active program of assistance to 
rop, R. K Vavrinek, LeRoy J . 

Statistics—Membership of the Society Westie Mncvhs * the Sections and Chapters and to the 

a regional operation. A majority of the 


continued to grow during the past fis 
Garland R Getman, M. W Regions scheduled meetings of key 


ampbe Guy Heenan, Leo J Saati. ‘hs -_ Meare = oe 
nations, dropped dues delinquents and wrter, Hilton P. M. Larouche, Pierre-Michs ection/Chapter officers and chairmen 
ark, Henry James  -Mozes, David in the fall for organizational plan 
ohn, Stanley P Orth, Carl I Jr re — . ——— 
more than made up by the gains. Th i Secahen Saieniie ning. All Regions (with the exception 
= : en é Shreve en P ‘ So *acifie Coas sche “l § 
totals in Table I reflect the gains and rm ; ; etal Aen r ; vt outh Pacifie Coast) scheduled a 
losses shown in Table IT. The overall  Ponahu sr West, Fred R 
T Willis, Otto their Regional Conference. 
Wilson, Edward J The 


Table ITI records the membership by Ferg C. Zito, Albert I 


grade in the respective Sections and 


eal year. The usual losses due to resig 


the loss of deceased members, were 


similar meeting in connection with 


membership growth is shown in Fig. 1 
Regional Activities Committee 
: oF ios held four full-day meetings, in con 
4 . Regional Activities junction with Council meetings. In 
Chapters, as well as the non-Section bs : : 
; The Regional Activities Committee, cluded in the agenda of these meetings 
membership 
Members Emeritus, Fellows Upon 


recommendation ot the respective 


made up of the eleven Regional Vice was the discussion of reports on a 
President with R. G. Slauer, Vice number of study projects undertaken 
. . President, as Chairman, again carried by the Regional Vice-Presidents. The 
Boards, Couneil approved elections 

this vear of three ini Emeritus status 

and eight in Fellow grade. Emeritus = 

rABLE I—Membership as of September 30. 
d { Kinney Me 


vols ea 1954 1955 1956 1957 1958 


Fellow 


Fellows: 

R. D. Bradley L. E. Johnson 
G. W. Clark 4. Linsday 
B. €. Cooper M. McCandk 


R. T. Dorse Priscilla Presbre 


Deceased The Society records wit! 


sorrow the death of two Fellows Emer a . be P ; 
ain eee Member Retired. 19 Members rABLE I1—Gains and Scpteuber 3019592" During Year Ending 
and 24 Associate Members during the 

Members 

Fellows Associate Student 
Fellows Emeritus Emeritus Fellows Members Members Members 


fiseal year. 


mps« tichard C 
Simpson, Richard October 1. 1958 11 1 2 4( 116 
Stickne George H 


Member Retired | 


ections 
Miller, Robert A Reinstatements 
Members Transfers 
Total Gains 
tarry, James R Martin, B. J 
Briggs, Milo A McCarron, John F., Jr 
Earley, Harold P. Mertens, C. E 
Ellis, George J Morton, Walter B Dropped 
Faweett, C. D Nadeau, Adelard T Deceased 
Hansman, George D. Omin, William W Transfers 


Keister, Theodore F Strahn, Harold I Total Losses 
Net Change 


Total Membership as of 


September 30, 1959 


I 


Resignations 


4 Transaction of the Illuminating Engineering 


Society. 
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MEMBERS 
ASSOCIATE 
MEMBERS 


ALL OTHERS 


1910 1920 1930 1940 


Figure 1. 
Members, all others. 


Regional Vice-Presidents also included 
the 
lighting equipment exhibits in conjune- 


in their discussions subject of 
tion with Section/Chapter meetings. 
Conclusion on this subject was that ex- 
hibits had considerable value but must 
be carefully regulated to avoid excess 
Also was 
the question of Section/Chapter budget 


commercialism. considered 
allotments leading té the conclusion 
that the present procedure and for- 
mula is adequate. 

MMILJ — This 
was discussed at length at several meet- 


important activity 
ings leading to the general conclusion 
that the contest is worth while. Follow- 
ing the committee’s recommendation, 
Council confirmed the appointment of 
a Task Committee to study the contest 
in preparation for the 1959-1960 oper 
ation. 

“ Active 


consideration was given by the Re- 


Committee Study Projects 
gional Vice-Presidents to a number of 
study projects prepared by the respec- 
These, 


end related details and actions, were 


tive Regional Vice-Presidents. 
as follows: 
Project No. 1 


It was agreed that the standard em 


Past Chairman’s Pin 


blem of the Society be used, through 
the addition of a panel showing the 
words “Past Chairman,” with the cost 
about $3.50 each, after an initial die 
cost of $160. 
tion was approved by Council estab 


Committee recommenda 


lishing Past Chairman’s Pin, with the 
following conditions: 
a. Badge color to denote membership 
grede at time of presentation of pin. 
b. Sections and Chapters to decide 
locally how many badges they will se- 
eure to honor Past Chairmen. Sections 


and Chapters may purehase such 
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Membership: Total Members, Associate 


LOCAL GROUPS 


NUMBER OF 





| 
> 
1906 CHARTER SECTIONS | 


CHICAGO | 
NEW ENGLAND + 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 








1950 1960 


1930 1940 1950 1960 


Figure 2. Growth of the Society in numbers of Sec- 


tions and Chapters. 


badges from regular funds, if budget 
permits. 

ce. Badge to be made available at 
cost, with die cost underwritten by the 
Society. 
No. 2 
Chapter Operation 


Project Guide for Section 

It was decided to 
wait to determine the value of the pro- 
posed Section/Chapter Guide which 
had been mailed toward the end of the 
fiseal year to the new 1959-60 Section 
and Chapter Chairmen. It was agreed 
to refer the new Guide to the Regional 
Activities Committee of the incoming 
administration for study and approval. 
Project No, 3 
dent’s Guide—It was agreed to await a 
report by Robert M. Taylor, 1957-58 


Chairman, since one was reported as 


Regional Vice-Presi- 


virtually complete. 
Project No. 4—How 
tion and Chapte r Meetings 


to Conduct Sec- 
The prep 
aration of this report was continued 
through the year. 

Project No. 5—How to Organize Neu 
Based on a_ preliminary 
Morris, 1957-58 


Chairman, this project was continued 


Chapters 


study by George L. 


for study during the year. 
Project No. 6 
A preliminary report by C. M. 


Regional Conference 
Guide 
Thompson, 1957-58 Chairman on the 
subject, was in the form of a complete 
record of the experience of the South 
Pacitie Coast Region in preparing for 
The project 


was continued for further study during 


a Regional Conference. 
the vear. 
Proje ct 


eration 


No. 


Following re-assignment of 


Lighting Course Op- 
this project, a preliminary report was 
drafted and in cireulation for study 
and approval at the end of the fiseal 


vear, 
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Ac- 
tivities Meeting—— The completion of 


Project No. 8—Agenda for Local 


this project provided a comprehensive 
outline to guide in the several meet- 
ings which might be held in each Re- 
gion annually. 
Project No. 9 


ferences after 1960 


Scope of Regional Con- 
The project in- 
cluded study of the involvement of 
Sections and Chapters in each Confer- 
ence, the part of the Regional Vice- 
President and the President, and the 
session papers to meet re- 
rional goals, A Task Committee con- 
tinued the study during the year with 
the resulting decision that the present 


need for 


pattern of annual conferences in each 
Region be continued without change. 
Project No. 10— Material for Use at 
Club 
was assigned for study during the year. 

Section and Chapter Programs—The 
88 Sections and Chapter of the Society 


Study Meetings This project 


programs of service 


their 


all earried out 


through organization of local 
memberships and committees. Accord- 
ing to reports received at Headquar- 
ters, over 800 regular and special meet- 
ings were held during the year, mostly 
on a monthly basis. 

A number of the local groups oper- 
ated as a regular part of their local 
program, a study club or technical 
forum, offering the more detailed dis- 
the 
illuminating engineering. 

Residence Lighting Forums continue 


cussion of technical aspects of 


to be an important activity of ten of 


the Society’s Sections. 


Operating under the revised Guide 
prepared by the Lighting Service Com- 
mittee, a majority of the Sections and 
Chapters scheduled “My Most Inter- 
esting Lighting Job” contests. Winners 


Chambers 789 





rABLE I1V—New Chapters Established During 1958-59. provided professional management on 
Chartered by a current basis. The Treasurer and the 
Council Name Headquarters City Region General Secretary, upon recommenda 
tion of the Finance Committee, con- 

tinue to have the responsibility for 

investing Society funds in accordance 

with the policy approved by Council. 

The committee reviewed and recom 

mended for Council approval the finan 

t operating budget cial reports for the 1958 National Tech 

presentation for Couneil adop nieal Conference and the proposed 
the August meeting. This in budget for the 1959 National Technieal 


requests fron Conference. 


and Chapters for budget The printing and mailing of the new 


for the year IES Lighting Handbook was reviewed 
accordance with the action of earefully during the year in relation to 
ociety’s reserve account the effect of direct expense and sales 

hands of the Advisory income on the operating funds. Hap 
Service of Irving Trust pily, the sales income just about offset 


during the fiseal year. This the expense items so that the over-all 


Statement of Income and Expense for the Year Ending September 30, 1959. 


INCOME 


Conterence 
Regions except 
which w host t 
Technik 
the practh 
‘ 


ilaborates 


EXPENSES 


finance 
W. P. Lowell, 
eontinued its super 


financial affairs of the 
$73,423.05 
32,591.92 


nse to date 


general direction of 
work included the SAI b Ne &e TRANSFERRE TO GENERAL FUND SURPLUS 
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financial situation not affected. 
The Annual Report on the Society’s 


eondition 


was 
financial was presented to 
Council at the February meeting. 

The official 
financial statements for the year are as 
given in the report of the auditor, 
MaeNichol, Johnson & Company. These 
inelude statements of 


Fiscal Year Statements 


income and ex 
pense for the fiscal year, and the bal 
ance sheet as of September 30, 1959. 


The current audit and statements de 


part somewhat from those given in 
previous years as a result of study and 
recommendations of the Committee and 
of the Managing Director. The changes 
bring the official reports closer to the 
forms followed in monthly reports to 
Council, and are intended to simplify 


and elarify the accounting records. 


Constitution and Procedures 
With R. F. 


the committee brought to completion 


Hartenstein, Chairman, 


Comparative Balance Sheet as at Septe 


ASSETS 


ral Fund 


Cash in 


Gene 
ink ind off 
Accounts rece 
Accrued interest 
Inventor 

Furniture aT 


‘ costs, ILLUMINATIN EN« 
Handbook ird Edition 
Prepaid Expenses 

Advance 


Travel 


s to Ss and Chapter 


tions 
y 


expenses Headquarters Sta 
ToTAl 
teserve Fund 
Cash in .banks 
Marketable 
Bonds 
Preferred 


cs mon 


Securities, at cos 


stocks 


stocks 


oral 


PorTaL ASSETS 


LIABILITIES, SURPLUS AND RESERVE 


yeneral Fund 

Liabilities: 
Accounts payable 
Deferred Income 
Dues collected in advance 


Subscriptions to publications re 


Total 


Reserve FuND BALANCE 


Tora. LIABILITIES, SuRPLUS & RESERVE 


®* Project Production costs 


cordance with change in the So« 


completed applic 


bIn ac iety's 
during the year 
Notes: In 
members and subscription sales are reflected 
Balance sheet at September 30, 1958 


accordance 


DECEMBER 1959 


able to 


with change in the 
8 Income 


was rearranged for 


the Society's 
This 


record at its 


the over-all revision of 


Constitution and By-laws. was 


oncluded with Council 
first meeting approving the revised By 
laws. The new By-laws incorporate all 
of the essential material previously in 
the By-laws together with all proce 
dural matter transferred out of the 
Constitution, 

At the 
proved the committee's report eoncelud 


had 


These included 


June meeting, Council ap 


ing a number of matters which 

been long under study. 
Honor for the President at Tern 
Completion, 

Committee Projects involving Funds, 

Non-resident Section/Chapter mem 
bers, 

Research Fund Raising, 

Lighting Exhibits 

No 


any Society procedure or policy stated 


changes were recommended in 
in the Manual of Proeedures and Poli 


since the procedures affeeted by 


mber 30, 1959, and September 30, 1958. 


September 30, 
1958 


September 30 
1959 


INEERING 


28.93 
60,065.00 
448.52 124,447 
150 
$241,848.33 


329.00 


September 30, 
1959 


September 30, 
1958 


books 


advances were 


ided in 
charged to « 


unsold are incl in ve 


accounting, all 


Scoiety s accounting, all dues payment 


in the vear received 


comparative purposes 


The General Secretary Reports 


the committee report were incorporated 
directly in the related Society By-laws. 
the 


report, “Competitive Awards,” was re 


One subject in committee’s final 
ferred back to the committee for fur 


ther study and report. 


Management 

During the past year the Council of 
the 
cuss and act upon the reports of offi 


Society held four meetings to dis 
cers and committees. The five national 
officers, as the Executive Committee of 
two just 


Council held seven meetings, 


before Council meetings. In addition, 
routine reports were approved in two 
months by Exeeutive Committee letter 
ballot. 

At each of the meetings of Council 
and the Exeeutive Committee, regular 
reports from the principal Standing 
and General Committees were received 
At each Council meet 


the 


and acted upon 
presented by 
the 


specifie technical com 


ing, reports were 


Technical Director on technical 


program, and 


inittee reports were acted upon as listed 
helow. 

With 
beginning of the fiseal year, Coun 
the 
plan adopted late in 


Headquarters Organization 
the 
«il 
re-organization 
the 


put into effect Headquarters 
previous administration, Acting in 
new Managing Diree 
A. D. Hinckley directed his efforts 


toward the principal objectives of more 


his capacity as 


tor, 


efficient Headquarters operation, direct 
the 


planning, and 


Couneil, 
field 


new 


services to officers and 
more 


the 


long-range 


service. Also according to 


plan, John K. Michel was selected as 
Office Manager-Membership Secretary 


In this capacity he assumed many of 
the duties previously carried by the 
with the latter 


Executive Secretary, 


position being eliminated. 
the 


hbase ot Couneil’s 1958 decision that the 


Headquarters Location From 


Society Headquarters remain in New 
York City, the Managing Director ini 
tiated as to the feasibility of 
the Society the 
jected new United Engineering Center. 
the 


studies 


taking space in pro- 


seginning in February, Council 
and its Exeeutive Committee gave con- 
tinued attention to the subject leading 
to Council's final action in June “that 
the Society the of 


the United Engineering Trustees, Ine. 


accept invitation 


to become an Associate in the United 
Engineering Center, participating in 
the benefits and assuming the obliga- 
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the Center on ar equal 


other 


tions of new 


” 


basis with Associate Societies 
As part of its agreement as an Asso 
the 
the 
contributions to the 


Center At 


ete, Council acted for Society in 


June, agreeing to solicit member 


ship lor eost of 


building the new the end 
of the fiseal year plans were under way 
for the fund-raising activity to be 
started in October toward the objective 
of securing a total of $75,000 as the 
Society's voluntary quota in the United 
Engineering Center Member Gift Cam 
paign. The Headquarters staff also had 
developed preliminary plans as to the 


office arrangements in the new building 
School 1 During nine meet 


mes mm the 


ahtima 
course of the year, Council 
and its Executive Committee gave con 


sideration to the Society's pronounce 
Lighting At the 
was taken to 
the JES 


School Light 


recommendations of 


ments on School 


January meeting, action 
lor 


Handhool 
ittes ‘s 


publication in 
the 


accept 

Lighting 
ing Com 
for school 
other 


values 


this 


illumination 
areas At 


were 


definite 


tasks and and 


meetings, report received econ 


eerning the deliberations of the Joint 
Task 
tives together with the American Insti 
tute of Architects the National 


Couneil for Schoolhouse Construetion ) 


Committee (Somety representa 


and 


which wis working toward a revisor 


American Standard Practice for 
Lighting, 1948 \t 


Couneil 


of the 


School several 


meetings, members of urged 


the expediting of the American Stand 
ara and in 


revisi April took action 


state 


on, 
to approve the preparation of a 
the President’s 


outlining current 


signature 


in the 1948 


ment over 
progress 
American Standard revision, this state- 
ment to be available for circulation 
with a packet of 
terial reprinted from the Handbook 
With gap the 
publication of a revised Standard Prac 
the 


School Lighting Committe« 


school lighting ma 


this filling the until 


Guide, Council acted 


the 


tiee or also 


to urge 


toward early completion of the revision 


sinmating Engineering Research 


Council and its Executive 


ttee continued during the 


past 
ir active consideration of the 
of the Research Institute 


siderable concern was 
he December meeting as 
of the Trustee’s fund 
rn on the regular sup 


wmiety and the research 


The General Secre tary 


program through the Society’s Sustain- 
Members. 
ment on steps clarifying the relation 
of the IERI and the Society in this 
In a related development the 


ing This resulted in agree- 


activity. 
President appointed a Task Committee 
on Research Finaneing, Kirk M. Reid, 
Chairman. At the the 
period, this committee was well along 
in its task of the 
long-range financial needs of the IERIT 


close of fiscal 


determining how 


may be met 
Beginning with the October meeting, 
the 


procedures first set up in 1947 whereby 


consideration was also given to 


Headquarters administrative, secre 
tarial and clerical services are supplied 
to the Insti 

this 


intimate 


by the Society Research 
Diseussions of 
the 
the 


the Society’s 


tute at no cost 


subject revolved around 


relation existing between research 


and technical 


work 


inter-relation 


program 
Active consideration 
the So 


committee 
of the between 
ciety and the Illuminating Engineering 


Research Institute continued through 


out the vear, and this was among the 
rred to the Managing Di 


subjects refs 


rector for study as to any further 


needed statements of policy. 
Reports A p 
taken by 


Technical Committee 


proved— Official 
Council in connection with the follow 


action was 


ing reports of technical committee 


during the vear 


Measurements of 
No i7b 


nating ering and Photometris 


Standards irther recommendations on 


ature overing word changes to 


eria and a new 


Minute No 


Publications 


One of the Society's major services 


is its publications program. This is a 


vast operation which serves as the So- 


erety’s “voree” to its members and to 


Reports Chambers 


bring the Society to a large segment 
of the publie. 

The program is under the direction 
of the Publications Committee, Dr. 
R. M. Zabel, Chairman, and is earried 
out at Headquarters by Ruby Redford, 
Editor, and Clayton E. Ellis, Adver- 
tising and Sales Promotion Manager, 
and their staffs. The committee held 
six full-day meetings during the year, 
together with the staff, in the develop- 
ment of the business and 
publication details of the program. 

(a) ILLUMINATING ENGINEERING, the 


financial, 


Society’s monthly magazine, continued 
its editorial aim in presenting major 


developments in lighting, ineluding 
articles on good eurrent practice, fea- 
tures of current interest, technical de 
velopments in all phases of illumina- 
tion, the reports of the Society’s tech 
nical committees, and industry news. 
Cireulation of the magazine has re- 
flected its usefulness to 
members architectural 
consulting fields. Some 3083 copies are 


many non- 


in the and 


currently being purchased monthly on 
a subscription basis. The popularity 
of one issue, June, 1959, required an 
additional 4000 copies printed to meet 
the pre-publication demand for copies. 
(b) Reprints from ILLUMINATING 
ENGINEERING further reflect the value 
of its editorial material. During the 
past year, reprinted material promoted 
and sold by the Publications Sales 
Office included : 
Reeommended Levels of Tlumi- 
nation (Reprinted from August 
23,630 
13,078 


59,235 


1958 issue) 
Technical Committee Reports 
Individual articles 
Data 


Lighting Sheets and 


Packets 
Complete Sets 


Individual Sheets 


TABLE V—Page Content of 
ILLUMINATING ENGINEERING 
October, 1958 - September, 1959 


Number 
of Pages 
Published 


Papers, Abstracts and 
Discussion 

Technical Committee Reports 

Vice-President’s and 


Conterence 


303 
51 
President's 
General Secretary's Reports 
Other Technical Articles 
lluminating Engineering 
Institute Reports 
Application Articles 
Data Sheets 
Lighting News 
Editorials 
Committee Pers« 
Sustaining Members 
Advertising 


26 


Research 


nneé Citmhiece 


TOTA! 
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(c) IES Lighting Handbook, Third 
Edition, was completed during the past 
year, and its promotion and sale is now 
a major project of the Publications 
Committee and in particular, the Ad- 
vertising and Sales Promotion Man- 
ager. As of the end of the fiscal year, 
a total of 10,003 copies of the Third 
Edition Handbook had been sold. 

(d) Advertising in ILLUMINATING 


ENGINEERING has continued to con 
tribute substantially to the Society’s 


income. 


Illuminating Engineering 
Research Institute 
The Institute’s program has contin 
From a list of 
Council, the 


ued actively this year. 

nominees approved by 
Institute’s Board of Trustees took ae 
tion to have the following personnel 
serve in the administrative and tech- 
nical operations of the Institute: 


Board of Trustees 
A. F. Wakefield 
Franklin M. Foote 
Conrad Berens, M.D 
0. R. Doerr 
Willard E. Henges 
Kirk M. Reid 
George J. Taylor 


Chairmar 


M.D., Treasurer 


Research Executive Committee 
E.M 
H. F 
G. A. Pry 
Leonard C. Mead 
Robert H. Reed 

R. M. Zabel, Ph.D 
Cc. L. Crouch, Secretary 


Strong, Chairman 
Davidson 
Ph.D 


Ph.D 


Trust 
L. Crouch, submitted 


According to the Agreement, 
the Secretary, C. 
to Council progress reports during the 
year in addition to the Institute’s 1. 
Progress on s)« 


Annual Report. 


projects is as follows: 


Research on Visual Performance sd 
Quantity of Illumination (No. 30-B-C- 
D-E-F)—The eight-year research find 
ings of Dr. H. R. Blackwell (Ohio 
State Research Center), 
published in the June, 1959 


University 
issue of 
ILLUMINATING ENGINEERING, present 
a new scientific method for determining 
recommended illumination levels for 
specific visual tasks, based upon visual 
pertormancee criteria. 

Dr. Blackwell’s continuing researches 
(No. 30-G-H-I) 


ment of 


will include 
tasks 


oculomotor functions, development ot 


measure 
school and study of 
a prototype Visual Task Evaluator for 
field use, continuing field task simulator 
work to establish field factors for vari 
ous types of tasks, and development of 
instruments for studying illumination 
requirements of older workers and the 
visually handicapped. 
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Roadway Visibility Studies (No. 30- 
G-1)—At the request of the IES Road- 
way Lighting Committee, Dr. Black- 
well and associates are making meas- 
urements directed toward determining 
how much light is needed on highways 
at night to see vbstacles in time to stop 
a vehicle safely when traveling at 
representative speeds. These data will 
be helpful in revising the Society’s 
“Recommended Practice for Roadway 


Lighting.” 


Visibility in Fog (No. 47-C)—A see- 
ond fog demonstration was held (at the 
Ohio State University Research Center) 
where turnpike, roadway and aviation 
authorities viewed the progress of 
evaluating increase of visibility through 
fog. It has been found that visibility 
is greatly improved with the use of 
downlights and sidelights. Studies are 


continuing. 


Disability Meter (No, 58)—A 
portable meter designed by Dr. Glenn 


Glare 


A. Fry of Ohio State University, who 
furnished the unique entrance optics, 
has been completed by Dr. Blackwell 
and his associate Mr. B. 8. Pritchard 
by developing a suitable weighting 
filter 
photoelectric brightness meter designed 
and built by Mr. Pritchard. Dr. Black 


well and Mr. Pritchard are currently 


and attaching the whole to a 


using the meter in making roadway 
measurements for Project No. 30-G-1 


mentioned above. 


from Very Large Sources (No. 

Dr. R. G. Hopkinson, Building 
‘ch Station, 
begun this study at his overseas labora 
With the advent 


vi large picture windows in homes and 


Griare 
) >) 
Garston, England, 


comics two years ago. 


glass-sided buildings, he extended his 
studies (under IERI auspices) to sky 
glare and glare from large luminous 
areas of electrical installations. Under 
Dr. Hopkinson’s direction parallel ex 
periments are being conducted at Cor 
neli University by Robert C. Bradley. 
A formal report on the first phase has 
been completed and is expected to be 


published this coming year. 


Transitional 
Visual 


This project is being con 


Effect of 
( hanges 
(No. 63) 


ducted at the University of 


idaptational 
Upon Performance 
Rocheste1 
Robert M. 
It 1s designed to develop nl 


under the direetion of Dr. 
Boynton, 
basis for suitable brightness ratios in 
interiors. Preliminary results indicated 


a loss of visual pertormance immedi 
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ately upon encountering higher and 


lower brightnesses than previously 


adapted brightness. 


Loss of Contrast Due to Specular Re- 
flection (No. 52 by Prof. D. M. Finch 
at the University of California and 
No. 65 by J. M. Chorlton, Toronto 
Board of Education and H. F. David- 
son, Curtis Lighting of Canada, To- 
ronto)—These two projects have in 
vestigated methods of measuring the 
degree of loss of contrast under given 
lighting systems of pencil work, print- 
ing material, ink and papers. Reports 
on the two projects are published in 
the August, 1959 issue of ILLUMINAT- 
ING ENGINEERING. Earlier they were 
presented as a joint paper before the 
International Commission on Illumina- 
tion (CIE) in June, 1959 at Brussels, 


Belgium. 


Frequency and Duration of School 
Visual Tasks (No. 68)—This is a pilot 
study which the Toronto Board of Edu- 
eation is conducting to determine the 
man-hours and facilities which would 
be necessary to engage in a compre 
hensive survey of the visual tasks in 
schools, their segregation, duration and 
frequency. The Educational Facilities 
Laboratories of the Ford Foundation 
this work. 


have shown an interest in 


Programming IBM Computers for Cal- 
culating Chromaticity Coordinates (No. 
69)—This is one part of a three-part 


cooperative research with the National 
Bureau of Standards and the Depart- 
ment of Agriculture. The joint efforts 
now make it possible to compute CIE 


chromaticity coordinates for samples 


under light 
spectral energy output by using pro 


sources having lines of 
gramming eards for computer ealeula- 
tions. 


Study of Lighting Principles Used to 
Reduce Reflected Glare from Ceiling- 
Vounted (No. 70)—This 
work is being done by Dr. Blackwell 
and is expected to result in a technique 


Luminaires 


for measuring small degrees of losses 
of contrast due to specular reflectance. 
\ progress report was presented at 
the 1959 TES National Technical Con 
ference and it is expected that this will 
be published subsequently. 


In addition to the studies reported 


above, five new proposals have been 
received and are be ing processed. 
The 


search program has in the past come 


the Society 


financial support for the re 


mainly from In order for 
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the Institute to carry on its present 


program without curtailing the prog 
ress being made to obtain the required 


answers, it was realized that consider 


ibly more funds would be needed than 


it the Society was able to provide 


Thus the Institute’ toard of Trustees 


sunched a campaign for contributions 


of $150,000 over a two-year period 


Two-thirds of th imount has been 


received or promised and further large 


contributions are expected in the near 


uture In the interest of promoting 


research program, the Soeiety has 


ointed a special task committee “to 


how the long-range financial 


the TERI research program 


et.’ 


Standing Committees 


ix standing committees are set up 
by Constitutional provision and refer 
in this re 
these, 
nanee and Publi 


the 


it been made earhet 


the work of three of 
xeeutive, I 
rt tor 


Reps remaining 


D’ Andrade, Chairman 


ird held twelve meetings at 


rs for the approval of ap 
or election to Member rrade, 
for transfer to Emeritus or Retired 


her There was a large volume 


I ip 
tions favorable action 


ouncil by the Board 


pple with 
met! ed to ¢ 


284 cases 


The Bo 


ird also re-edited the Refer 
which goes to those who are 
ponsor individual applica 


bership. The new form 
more effective ruide 
to the 


and an aid soard 


evaluation 


ws 


Kdward 
I'he 
nomination 
Fellow 


ber wa 


Rambuseh, Chairman 


Board met in June to eonsider 


for transfer to Grade of 
Prior to the meeting each mem 
information 
that the 


of the Board had opportunity 


provided with 


regarding all eandidates, so 
rie her 
qualjfieations 


to study the eandidates’ 


hefore the 
Fight 


Fellow were approved and reeommend 


meeting 


nominations for the Grade of 


ed to Council for action at its June 


meeting, along with suggested citations 
briefly deseribing the contributions of 
the nor 


neers 


794 The General Secretary 


Papers 

Floyd Sell, Chairman 

From a total of 68 proposals for 
papers submitted, the committee tenta- 
After reviewing 
the 
selected 36 for presentation at the San 
Three 
papers were added to make a total of 


39 for the 


tively approved 35. 


the completed papers, committee 


Francisco Conference. invited 
program. It 


the 


was necessary 


to continue practice of holding 
parallel sessions in order to accommo 
date this number of papers in the time 


available. 


General and Task Committees 


The General Committees of the So 


ciety are charged with the operating 
functions not handled by the Standing 
Committees, and not pertaining to the 
reports on scientific 
The work of 


\ctivities Committee and 


preparation ofl 
and engineering subjects. 
the Regional 
Task 


Financing 


Research 


the 


of the Committee on 


has been given in pre 


liminary part of this report Reports 


for the balance of the General and 


Task Committees follow 


ance P 
J.D 


anning 
Mitchell, Chairman 
The committee held two meetings this 
vear and exchanged considerable corre 
spondence. The discussions have dealt 
with the following subjects: 


the 


manly 
lL. Effe 


idvancing the theory and practice: So 


tiveness ol Soc ety in 


far these discussions have been prince! 


pally in regard to the effectiveness of 


the National Technical Conference. 


) 


Effectiveness of dissemination: 


llow ean ILLUMINATING ENGINEERING 


be made more effective? How ean the 


work of the Publie Relations and In 


formation Committee be made more 


effective? 


§. Council Make-up Are 


make up ot 


changes 


im the Couneil needed to 


ake it more effective? 
There have been some excellent dis 
subjects which 


eussions on the above 


will be continued in the coming year. 


idvisory Board to the President 
J. B. Browder, Chairman 
The 

submitted to the President 


Board met several times and 
and Presi 
dent-elect recommendations on organi 
zation, chairmanships, and personnel 


of committees, 


tllied Arts 


J. D. Whitnell, Chairman 


Ry ports Chambe rs 


The character of the 


Allied Arts activity has been preserved 


international 
two-fold this year. The University of 
Manitoba School of Architecture again 
conducted a program emphasizing 
lighting and decoration, piloted by the 
Winnipeg Chapter. Interesting draw- 
ings were submitted by the day and 
night architectural division of Waseda 
University of Japan. 

In the United States, three new addi 
tions to the slowly-but-surely growing 
ranks were Harvard and Massachusetts 
Institute of Technology, sponsored by 
the New England the 


University of Florida, under the guid- 


Section, and 
anee of the Suwannee River ( hapter. 
The Florida 


fledged program. 


ictivity is not yet a full 


As in previous years, the drawings 
exhibited at the San Francisco National 
Technical Conference represented liter- 
ally hundreds of students’ efforts in 
Allied Arts programs in some 24 uni- 
versities. It was more a representative 
exhibit of their local work than a rep 
resentation of winners of a national 
The for this 


some schools do an eight-hour 


contest. reason 
is that 


problem, others take five to ten weeks. 


primar V 


Vomination 


Board of 
R. F. Hartenstein, Chairman 
In accordance with the Constitutional 
provisions and following the procedure 
adopted by the Board, 
sisting of three Past Presidents of the 


Couneil, econ 


Societ V 
of the 


records of 


and representatives from each 
the 


were 


rey iewed 
that 


Regional 


eleven Regions, 
the 
the 
Nominating Committees. As a 
of these Board 
pared a nomination ticket that eon 


those deemed best 


eandidates 
submitted by respective 
result 
reviews, the then pre 
tained the names of 
suited to serve as officers and directors 
in the positions to be filled at the en 
suing election. 


Constitution and Procedures 


R. F. Hartenstein, Chairman 

At its meeting in February, the com 
mittee again reviewed the letter ballot 
approving revised By-laws as requested 
by several members of Council so as to 
clear up some minor changes suggested 
by them. The committee then submitted 
to Council on February 12 the revised 
By-laws with the minor changes in- 
eluded that were approved by the com- 
The By-laws 
been approved by letter ballot were 


mittee. already having 
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then given final approval by Council. 

At its meeting in Chicago in April, 
the committee considered all the other 
items that were pending and presented 
to Council in June its final report for 
The 


committee prepared recommendations 


the year. items on which the 
to Council, subsequently approved, in 
cluded the following: 

Te m 


Honor for the President at 


Completion—The committee discussed 
this proposal of the Advance Planning 
Committee several times. At the Na 
tional Technical Conference in Toronto 
in 1958, the Chairman, at the request 
of the committee, talked with most of 
the Past Presidents there regarding this 
In view of their opinions, it 
that no 


matter. 
was recommended to Council 
action be taken on this. 
Committee Projects Involving Funds 
This policy matter was handled in 
the revision of the By-laws (refer to 
Art. IV (b) Section 4). 
Research Fund Raising—This policy 
the new 
sy-laws (refer to Art. IV (b) Section 
+). 
Non-Resident 
Members—This policy was also han 
dled in the revision of the By-laws 
Art. IX (d) Seetion 2). 
Lighting Exhibits 


matter was taken care of in 


Section or Chapter 


(refer to 
It was the opin- 
ion of the committee that the present 
regarding lighting exhibits at 
Technical 


which 


policy 
the National 
should 


Conferences 
remain as is, reads as 
follows: 

“No 
shall be 


Technical Conferences unless specifie- 


product exhibits or displays 


held in connection with the 
ally approved by the National Tech 
Committee and the 


Any 


shall be of an educational nature only 


nieal Conference 


Council of the Society. exhibits 


and consist of charts, photographs, 
instruments and laboratory equipment.” 

Therefore, there was no new policy 
statement to be made. However, re 
garding Section, Chapter and Regional 
the com 
mittee that 
this matter be referred to the Regional 
Activities 


sideration as a loeal problem. 


Conferenee lighting exhibits, 


recommended to Couneil 


Committee for their econ 


Defense Coordinating 
J. W. 


Co-Chairmen 


Bateman, A. F. Wakefield, 


This committee continues to provide 


means for defense agencies to use 
illumination. 


handled 


professional counsel in 


Sixteen projects have been 


DECEMBER 1959 


since the committee was 


Historic al 


S. B. Williams, Chairman 


This year has been spent largely in 
reviewing the contributions this com- 
mittee might make to the Society that 
would have a permanent value. Many 
suggestions have been received but they 
either entailed heavy expenses, such as 
permanent fixed and mobile historical 
exhibits, preparation of 
development of a comprehensive li 
brary; or they added little or no worth 
while value to the Society. 

S. G. Hibben, Past-Chairman, as a 
continuing member of the committee, 
has supplied articles of historical note 
to ILLUMINATING ENGINEERING which 
have been well-received. Special proj- 
ects, at the request of Society officers, 
have been reviewed and suggestions 
made, These included the George Stick 
ney Memorial Fund. Beeause of geo 
graphical dispersion of this committee, 
no meetings were held. Everything was 


done by correspondence. 


Lighting Service 


C. W. MeCormick, Chairman 
Contest Operation 1958-1959 The 
Section 
gional and National Contest as revised 
1958-1959) 


rules for and Chapter, Re 


were printed and dis 


tributed through Headquarters. These 
again were printed by photo-offset in 
pamphlet form. The committee at an 


early meeting diseussed the 1959 Na 


tional Contest in San Francisco and 
decided to permit contestants who could 
not attend or use proxies, to put their 
entry on tape and forward it with 
slides, ete., to the National Conference 
\ standard Vice 
Presidents reporting Regional MMILJ 
for the National Contest 
The concluded the 
vear by National 
MMILJ Contest in the Lighting Serv 
ice Forum at San Francisco in Sep 


1959. 


form for Regional 


was agreed 
upon. committee 


conducting the 


te mber, 
Contest The 


rules 


Operation, Future 
studied the 


and recommended that they be altered. 


committee eurrent 
The proposed standard display form 
for Regional and National Competition 
is described and shown in a photograph 
in the Lighting Service Committee 
Annual Report for 1957-1958. The re 
submitted for 


consideration by the 1959-60 committee. 


vised rules are being 


Committee Seope and Activity, Fu 


ture—The committee considered steps 
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established. 


histories or 


for dissemination of lighting applica- 
tions and information to architects and 
consulting engineers. It was recom- 
mended to Council that this could be 
done through architectural and engi- 
neering trade journals, especially those 
which are read by architects. 

A National 


Application Day was studied and a 


Technical Conference 


suggested outline was presented to 
Council. 

The committee discussed the function 
and scope of the Lighting Service Com- 
mittee and MMILJ 
Contest. It Council 
that an MMIL.J Contest subcommittee 


or a separate committee be set up to 


its association to 


recommended to 


relieve the committee of this work to 
permit it to consider other phases of 
A task committee to study 
Contests was appointed by 
Taylor. J. C. Wilson 


appointed as Chairman. 


its scope, 
MMILJ 


President was 


tward 


Vedal 
R. F. Hartenstein, Chairman 
The committee met in Cleveland and 
reviewed the qualifications of all the 
candidates that were submitted by See 
tions and Chapters of the Society and 
ballot 


was taken of those present and a letter 


also by committee members. A 


hallot was received from the absentees, 
which resulted in the unanimous selee 
tion of Dr. N. A. Halbertsma of Hol- 
land to receive the 1959 Medal Award. 

The Citation that accompanied the 
nomination to Council deseribed Dr. 
Halbertsma’s accomplishments. He was 
a Professor of Illuminating Engineer 
ing at Utrecht. He is a Member Emer- 
itus of the 
Society. He helped in the founding of 


Illuminating Engineering 


our sister organization in The Nether 
He also is an Honorary Mem 
the French He is 


a broadly experienced contributor to 


lands. 
her of Association. 
theory and practice of illumination and 
has been a Ambassador of 
Light to many lands. Dr. Halbertsma 


(1939-1951) and is now 


dynamic 


was President 
Honorary President of the Commission 
Internationale de l’Eelairage. He is an 
able linguist, highly knowledgeable and 
discerning. He is a talented speaker 


and is ever ready with a message ap- 


propriate to the oecasion. He has for 


three decades been a commanding in- 
ternational figure and a potent unify- 
ing foree, 

Me mbership 


J. C. Forbes, Chairman 
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The 1958-59 Membership Committee 
was organized on the basis of a repre- 
sentative from each Region from candi 
dates suggested by the Regional Vice 
Presidents 
bers-at-large were appointed by the 
Chairman 4 goal of 10,000 members 
was established with the approval of 
the P Taylor. Quo 
tas tor were suggested 


to en 


In addition, several mem 


re sident, George J 


new members 


h Seetion and Chapter and, in 


most cases, these were accepted as a 


ehallenge by the officers 
To assist the local units in attaining 


eoals, a series of contests were 


thei 


established using a net gain figure as 


the basis for judging performance, 


Region Region; Section vs Section, 
nationally; 


Chapter vs Chapter, na 


tionally; Sections and Chapters against 
each other within each Region. Winners 
in the 1958-59 membership campaign, 


showing per cent net gain, were an 
San Francisco, California, 


National Tech 


follows 


nounced in 


on the oeeasion of the 


niea! Conference, as 


Region ve Region 
Per Cent 
(-ain 
9 


1 


Section vs Section 


Chapter vs Chapter 


During the 


asked 
Membership 


vear, the Council 


i report from the 
organization changes or 


undertaken to 


mmittee on 


programs that could be 
improve the effectiveness of the mem 
bership activity in the future. A spe 
ubeommittee was appointed and 


work, the 


emi 


at the com pletion of their 


report was submitted to Council. In 


developing this report, it became obvi 
mus that the suecess of a membership 
so dependent on all the 
the Society that the sug 
this committee must be 
other 


rest of the Society 


nated with many sugges 


rains 


ons from the 


instance, the largest percentage 


by Sections or Chapters in any 


establish 


one 


year usually result from the 
ment o© new Chapters 

The chairman is grateful for the 
s received from the Con 


ind the 


support he 


he idqu irters 
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For the record, the final membership 
report is as follows: 
Membership, 10-1-58 


New 


Losses 


embers and reinstatements 
resignations, dropped delin 
quents 

Deceased 

Net Gair 


Total Membership, 9-30-59 


Technical Conference 


Charles L. Amick, 


Vational 
Chairman 

The committee received and accepted 
from the Michigan See- 
1963 National Tech 
Detroit, and this 


an invitation 
to hold the 


Conterence in 


tion 
nical 
selection has since been approved by 
Council. Following the practice estab 
lished in recent years of selecting loca 
tions approximately five years in ad 
vance, the site of the 1964 Conference 


will be determined in the next few 
months following the approved pattern 
of choosing specifie Regions at certain 
Locations for the next few 
Pittsburgh, 


Dallas, 1963 


intervals. 
are as follows: 1960 
1962 


years 
1961—St. Louis, 
Detroit 
The Task 
make 


tional 


Committee, established to 
a long-range study of the Na 
Technical Conference and _ its 
relation to the total Society program, 
prepared questionnaires to sample the 
preference of members regarding time, 
loeation, type of program, and other 
factors which apparently determine in- 
The work of 
will 


terest in the Conference. 
this special committee continue, 
with a final recommendation expected 


during the coming year. 


lations and Information 


Publi Re 


W. A. Dalrymple, Chairman 


Planning for the year’s program was 
the subject of the two committee meet- 
ings held at the beginning of the year. 
Expanded programs were developed 
during the course of the year and pre 
sented to the national officers for dis 
cussion at their meetings. The 1958-59 


committee program was carried out 
mainly through the professional serv 
Public 
Cornell EH 


staff, and comn 


Relations Counsel, Herb 


ices Of 


consulted with officers, 
ittees and prepared lor 
release, press copy in connection with 
the Society’s national program, and the 
Regional Conferences and 

Technical 


Fr anciseo 


prograt at 
the National 


san 


Conference i 
In addition to the committee 
with the indi 

Membership 


were developed through ILLUMINATIN« 


pro 


gram, public relations 


vidual and Sustaining 


ENGINEERING and numerous contacts 


Chambe rs 


with national officers and Headquarters 
staff. The year’s outstanding research 
and application reports were a most 
valuable program subject at numerous 
meetings addressed by national officers 
and C, L. Crouch, Technical Director, 
and including such groups as the Edi 
son Electric Institute Sales Conference, 
Section. 
Institute. 


Industrial and Commercial! 


and the Building Research 


The sales promotion circulated by C. F. 
Ellis, Advertising and Sales Promotion 
Manager, for reprints, the new [ZS 
Lighting Handbook and ILLUMINATING 
ENGINEERING, reached a very large 
number of persons in areas related to 


the lighting field, furthering the So- 


ciety’s public relations considerably. 


Residence Lighting Forums 


Virginia Skinner, Chairman 

Three committee meetings were held 
in New York at Society Headquarters 
to plan for: (1) the program at the 
the 
Forum Slide Library which is being 
(3) 


publicity and exchange of information 


San Francisco Conference, (2) 


assembled for Forum programs, 
pertaining to successful programs and 
activities. 

New 


were organized within the past year. 


Forums—Three new Forums 
New groups have been formed in Kan- 
sas City, San Francisco and Toronto. 
The Forum had 


inactive for some time was reorganized 


Chicago which been 
this January. A new Forum is ex- 


pected by the Maryland Section in 
early fall. 

the 
the 


year has been the establishment of a 


Forum Slide Library—One of 


most important achievements of 
Forum Slide Library. This library is 
made up of the slides and data from 
the Residential Division of the MMILJ 
now avail- 


Contest. These entries ere 


able at Society Headquarters to be 
the The 
slides are especially attractive and the 
data 


loaned to various Forums 


accompanying illumination are 
specific and complete. 

Special Bulletins to Forums on Mem- 
hership and Programs Two “idea let 


the The 
first letter, prepared by Ruth Morris, 


ters” were sent to Forums. 
was entitled, “How to Increase Forum 
Membership” and listed seven different 
ways of obtaining new members. The 
second letter in the form of a bulletin 
summarized all the possible programs 
available to Forums, 

The Kansas City 


Special ictirities 


Forum and the Kansas City Power & 
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Light Co. co-sponsored the Academy of 
Lighting Arts in this area. These study 
clubs held 
months. Twenty-five classes were held 
A great 


were during the spring 
with a total attendance of 561. 
deal of 


residence lighting was created through 


enthusiasm and interest for 
this activity. 
Forum Membership and Attendance 
Two Forums had a marked increase 
The St. Forum 


showed an inerease of 31 per cent in 


in attendance. Louis 
attendance over last year and the Texas 
Forum in Dallas 
inerease of 18 per 


attendance 
The total 
membership and total number of meet- 


had an 
cent. 


ings held was naturally higher because 
of the additional groups organized this 
The New York Forum has the 
largest membership with 116 members. 


year. 


Attendance and membership figures for 
all the Forums are given below: 


Attend 
Meetings ance 


Member 
Forum ship 


Arizona . 50 4 152 
Atlanta 103 6 204 
Capital . 55 3 244 
Chicago ..... 29 4 367 
Golden Gate .. 20 1 125 
Kansas City 42 ; 76 
Michigan . 103 } 
New York 116 5 437 
St. Louis 50 6 314 
Texas 5 287 
Toronto 
new group) 


Twin City ‘ ‘ 258 


Utah Inactive, no report 


19 2671 
Sustaining Membership 

W. Warren Booth, Chairman 

The committee continued in its serv 
ice to the important relations between 
the Society and its Sustaining Mem- 
bers, strengthening the lines of com 
munication and giving recognition to 
the financial and membership support 
which provides the means for expand 
ing the Society's services to the whole 
membership and to the publie. Locally, 
special effort was made to have official 
representatives and others in Sustain 
ing Member organizations attend meet 
ings, or have Official Representatives 
recognized at one special meeting; at 
Regional Conferences, to secure com 
pany support in promoting attendance, 
and to recognize Official Representa 
tives at some Conference function. 

The 


continued successfully in its service to 


Section aud Chapter program 


present Sustaining Members, and in 
the addition of a sizable group of new 
members. 

The final figures for the year reflect 
not only the gains achieved by the See 


tions and Chapters, but also the losses 
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due to resignations and dues decreases. 
The closing figures are shown in com- 
parison with those for recent years, 


Members Dues Income 


$40,735 
40,635 
43,391 
63,893 


1953 ° . 334 
1954 . aa. waa 
1955. “ . 884 
1956 . 414 
1957 452 66,402 
1958 448 64,815 
1959 464 65,505 


Te llers 
Arthur L. Davis, Chairman 


In accordance with Constitutional 
provisions, the committee met on May 
26th following the close of the election 
ballot and counted the vote both on the 
this 


the committee had the customary as 


National and Section offices. In 


sistance of Headquarters personnel 
both in the preparation of the forms 
and reports, as well as in the opening 
of the ballots and the making of a pre 


liminary count. 


Trustees - 


Headquarters Retirement Plan 
M. N. Waterman, Chairman 


The Trustees of the Plan held their 
regular annual meeting at the time of 
the National Technical Conference in 
San Francisco. The customary formal 
record was made covering the opera 
tion of the Plan during the fiseal year 


just completed. 


Joint Task Committee, 
IES-USPHS 

J. F. Persons, Chairman 

The report of this Task Committee, 
“How to Make a Lighting Survey; A 
Survey,” was accepted as a 


1955. 


Vision 


progress report by Council in 


Following a survey which indicated 
a sufficient demand to justify publica 
tion, the draft was revised to bring it 
up to date, technically. Publication in 
pamphlet form is anticipated in the 


near future, 
Technical Committees 
{riation and Signal 

M. A. Warskow, Chairman 


The Aviation Committee’s group was 
reorganized to form one coordinating 


committee—the Aviation and Signal 


Committee—with the following three 


committees under its aegis: 


Aireraft Lighting Warren Hulke, 


Chairman 
Lighting 


Aviation Ground 


Stefany, Chairman 
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Lighting —J. F. 


Chairman 


Signal Angier, 


The Aviation Ground Lighting Com- 
mittee held a conference on November 
18 and 19 at Air Force Base, 
Bangor, Maine, The conference 


Dow 
pro- 
vided the 100 members and guests in 
attendance an opportunity to bring 
themselves up to date on ground light- 
ing developments, on plans for future 
research, and an opportunity to dis- 
cuss these. They made a field inspee- 
tion of the newest in ground lighting 
high intensity, “narrow gauge” flush 
lights in the ranway pavement at Dow 
Air Force Base, and witnessed the test- 
ing of the system in near zero-zero 
conditions by Air Force bombers and 
Century fighters. The committee has 
completed its first recommended prac- 
tice for “Airport Service Area Light 
ing” prepared by the subeommittee on 
Airport Service Area Lighting. It is 
anticipated that Council approval will 
be given to this in early fall. 

The Aireraft Lighting Committee, to 
a major extent, is attracting new mem 
bership from West Coast aireraft man- 
ufacturers. This committee organized 
a very successful conference for April 
14-15 in Hollywood, California. The 100 
members and guests heard and partici- 
pated in a series of papers and discus 
sions on basie considerations and prog- 
ress in aireraft lighting. These involved 
presentations and discussions on such 


basic items as visual fatigue and effi- 


ciency, and reports on the state of the 


art in general applicable fields, such 
as fluorescent lighting. 

Signal Lighting Committee is en 
deavoring to compile basie information 
on signal lighting and will continue 
this effort. 

Both the Ground and Aireraft Light 
ing Committees intend to continue with 
annual conferences as this seems to be 
a desirable means of advancing each 


committee’s technical fields. 


Color 
R. C. Allison, Chairman 


A “Recommended Treatise for a 
Guide on ‘Color and the Use of Color 
by the 
submitted by the 
Office for 
Office 


prominent 


Illuminating Engineer’” was 
committee to the 


The 


comments 


Technical comments. 


Technical solicited 


from three colorists and 
transmitted these to the committee to- 


vether with its own comments. 
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Daylighting 


J. W. Griffith, Chairman 


\ eeting ol the committee was held 
Toronto National 
eeting, Dr. Ralph Hopkinson 


Conterenes 


the current re 


the 


bref review of 


being eonducted on glare 


sources at his 
England and at 
R. W. MeKink 
rittes Revision 
Practice Day 
the the 
submitted it to the 


nurut area 
Station im 
versity 
Subcom tor 
ommended 
revie wed 


lighting progress ot 


subes ittee and 


full 
\ second 


ittee for final approval. 

the committee 
held on 1959, at the 
Hotel in The 


Recommended Practice of Day 


meeting ol 


May 20, 


wis 
Statler Ohio. 
“New 


lighting” 


Cleveland, 


was reviewed and minor 


changes inserted before submitting it 
to Council for approval 

The 
ity ofl 


E. M 


ordu ting 


A vailabil 
reactivated with 
The co 
ittee chairman, Dr 
atters 


Subcommittee on the 
Daylight 
Linforth as 


was 
chairman 
subeomt 
reported that no 
attention of his subcon 


vet in the current 


. Clark, Chairman 


ittee activity was limited to 


preparation of copy for Section 9 
IES Lighting Handbook, Third 
(ction was initiated to review 
data 


etric development as it 


affects coefficients of utilization 


mm 


Iston Rodgers, Chairman 


Afver final finishing touches, 
activities booklet for school science 
At tivities 


was released for publication in 


some 
the 
classes, “Laboratory with 
Light,” 
April 
Carl Zersen continued to coordinate 
the work of the subcommittees revising 
the Society's to be 


lighting courses, 


ponsored by Sections and Chapters 


W ozniak 


complete 


It nticipated that R. E 


is subcommittee will 


final copy of the “Lighting Fundamen 


tals Course” for submission to Council 


early in the next fiseal year. The first 


draft of the “Advanced Lighting De 


signs Course” 


R. R 


it is 


has been completed by 
Lusk and his subcommittee, and 


being reviewed by the committee 


rie ibers 
First draft of 


the brochure for col 
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lege students, “Opportunities in Illumi- 
nating Engineering,” is scheduled for 


review by the committee in September. 


Handbool 
John 


Revision 
J. Neidhart, Chairman 


With the on-schedule publication of 
the Third Edition of the JES Lighting 
Handbool 
Handbook 
completed 


in March, 1959, the current 


Revision Committee has 


its Following 


Committee 


assignment, 
the 


ew the work of producing 


publication, however, 


met to rev 
the 


rhird Edition and from experience 
outlined its the 
preparation and publication of future 

As a this 
nimuttee 


recommendations for 


editions result of meeting, 


the eo has recommended to 
Council the establishment of a perma- 
t Lighting Handbook Committee to 
keep reviewing the effectiveness of the 
Third 


execute the 


nel 


Edition and to recommend and 
next revision when it seems 


adv isable 


IRs ISA 
Morns H Lloyd, 


Chairman 


The committee held its first 

the 
October 
Farm Electric 


At that time it 


meeting 
Buffalo last 
following the Inter-Industry 
Utilization 


year 1958-59 in 
Conterencee, 
was decided to gather 
as much information as might be avail 
able on regulations issued by various 
states and political subdivisions which 
might have a bearing on farm lighting. 
Professor D. E. Wiant of 


State University has 


Michigan 
been collecting 


this material and most of it relates to 


regulations of various health depart 
ments concerning the lighting of dairy 
barns and milkhouses, 

At this same meeting, J. P. Ditechman 
that the get in 
Blackwell at Ohio State 


suggested committee 
touch with Di 
University to see if he would under 
take 
requirements of 
The comn feels that 


this 


some basie studies in the lighting 
tasks 


some studies 


several farm 


ittee 
made before 


along line should be 


there is any attempt to prepare 


on the light 


any 
further recommendations 


ing of farm buildings. 


IES 
| 


tSHRAE 

Jorn, Chairman 
The committee was largely 
the but the 


made comments relating to the future 


inactive 


during year Chairman 


work of the committee. 
Institutions 


R. D. Bradley, Chairman 


Reports—Chambers 


The Church Subcommittee under 
George Shoemaker, Chairman, has con- 
the report 


Churches.” It is 


tinued active revision of 
“The 


anticipated that this will be submitted 


Lighting of 


to Council in the next fiseal year. 

The Dining Areas Subcommittee un- 
Gilleard, 
been inactive during the year. 

The Hospital 
N. L. Griffin, 
survey of dental 


relation to the illumination levels being 


der George Chairman, has 


Subcommittee under 


Chairman, has made a 


recovery rooms in 
used and members of the committee are 
continuing investigation of the lighting 
of patients’ rooms. 

The Hotel Subeommittee under 
fessor C, 1. 
its 


inactive. 


Pro- 
Sayles, Chairman, having 
last year, has 


finished assignment 


been 


Light Control and Equipment Design 


J.J. MeLaughlin, Chairman 


The committee has a draft of a re 
port on light characteristics of acrylies 
which they are reworking into a form 
the Light 


Characteristics of Polystyrene Used in 


similar to “Recommended 


Illumination.” 


Licht Sources 
G. A. Freeman, Chairman 


Two meetings of’ the committee were 
held during the period. Various proj- 
ects that had been deferred, when full 
attention had to be given to Handbook 
reactivated and several 


revision, were 


new projects started. The systematic 
collection of lamp data such as for 


Handbook 


initiated on a continuing basis. 


tuture changes has been 

Four subjects for the “Question and 
Answer Page” of ILLUMINATING ENGI- 
NEERING have been prepared. Two sug 
gestions from this committee resulted 
in active projects in the Testing Pro- 
cedures Committee. A paper has been 
prepared for ILLUMINATING ENGINEER 
ING also as a result of a suggestion 
from this committee. 


The 
tion, under the chairmanship of Miss 


subcommittee on Color Rendi- 


Dorothy Nickerson, met several times 
during the year. They are continuing 
to make progress on the study of the 
problem of measuring and specifying 
the color rendition properties of light 


sources, 


Maintenance 
M. L. Trostle, Chairman 


The committee continued to distrib- 
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ute the suggested form “Maintenance 
Test Data of Lighting Installations” 
for the collection of data from a great 
variety of different types of installa- 
tions. It is hoped that this data can be 
correlated for obtaining reliable infor 
mation on maintenance factors in dif 


ferent types of installations. 


Motor Vehicle (Exterior) 
G. 8S. Evans, Chairman 


Committee is continuing with th: 


organization of their activity. 


Nomenclature 
Sylvester K. Guth, Chairman 


The Committee continued its work on 
the revision of ASA Z7.1-1942, Iiumi 
nating Engineering Nomenclature and 
Photometric Standards. One additional 
section, 25—Light Sources, was ap 
proved by the Committee and forward 


ed to Also 


‘ 


Council. sent to Council 


‘eandles” to “ean 


IES 


agreement 


was a change from 


delas” in order that the nomen 


clature would be in with 


CIE terminology. 
work 


Additional sections, on which 


Is progressing, inelude Section 15 


Ultraviolet 
Lighting 


Section 35 


Section 40 


Radiation, 
Caleulations, 
Testing Procedures, and several sec 
tions dealing with lighting application 
terms. In connection with the last item, 


cooperation of the various lighting 
application committees has been solic 
ited to insure the completeness of the 
list of terms and their definitions. 

In order to bring our publication in 
line with current ASA practice, a spe 
cial study is underway to review the 


Z7.1. It is hoped that 


in the arrangement of 


organization of 
this can result 


the material in more logical order 

A continuing effort is being made to 
bring Society terminology and defini 
tions into close agreement with reports 
adopted by the International Commis 


sion on Illumination (CTE) 


O fir e 


Erie H. 


Chureh, Chairman 


This committee had two meetings in 


which they studied and made recom 
mendations to change the present Office 
Lighting Practice. Final draft will be 
submitted to Council shortly for their 


approval. 

Proaress 
E. A. Linsday, Chairman 
The maintained contact 


committee 
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with the art of lighting throughout the 
world and prepared the yearly review 
of the achievements in the art of light 
ing for publication in ILLUMINATING 
ENGINEERING. This review was given 
a dramatic presentation as one of the 
features of the 1959 National Technical 
Conference in San Francisco. 
Public Conveyances 
Interior Lighting 

E. Boghosian, Chairman 


Marine 


held in 


Lighting 
October, 


A meeting of the 
Subcommittee was 
1958. At this meeting, special prob 
lems of shipboard fluorescent lighting 
were discussed as related to grounded 


listribution systems. 


Quality and (Juantity of Illumination, 
Recommendations for 


John J. Neidhart, Chairman 


The embarked on a 


program to develop methods of evalu 


committee has 


ating or predetermining lighting qual 
ity factors. Specific needs have been 
outlined, and subcommittees on direct 
glare and reflected glare have been ap 
pointed under the chairmanships of 
Willard Allphin and R. D. Bradley, 
respectively. Research programs to 
provide necessary answers have been 
instigated. All 


chairmen have also been asked to pro 


technical committee 
vide additional typical visual tasks for 
illumination requirement 
Task 


pertinent, tor 


quantity of 
Evaluator 
reflected 


study in the Visual 


and, where 


vlare studies. 


Residence 

Wilham F, Little, Chairman 

The committee has completed the two 
items for which they have been respon 
sible during the year 1958-59, namely 
“Lighting Keyed to Today’s Homes,” 
and “Outline for A Training Program.” 
Both have been submitted to the Coun 


cil for action. 


Roadway 

Dana W. Rowten, Chairman 

The work of the Roadway Lighting 
been 
The 


subcommittees are 


Committee has, as in the past, 


delegated to several subcommittees. 
chairmen of these 
requested to report to the main com 
mittee their progress at each of two 


This last 


have 


regular meetings. year, all 


the subeommittees been active, 


but two have reports of outstanding 
interest and accomplishment. 
The Standard 


Practice Committee, 


The General Secretary Reports 


under the chairmanship of W. H. Ed- 
man, has completed a draft of a new 
and expanded Recommended Practice 
for consideration by the main commit- 
tee. This draft 


additional changes before it is approved 


may undergo some 
by committee and Council and becomes 


ready for submission as a new 1960 
Standard Practice. 

The Subcommittee on Research, un 
der the chairmanship of D. A. Toenjes, 
has pursued several projects and can 
progress on the 


report considerable 


researches concerned with pavement 
surfaces, instruments for various meas 
urements, visibility under fog and most 
important, the Blackwell research on 


Wherever 


projects have developed new data, these 


roadway visibility. these 

data have and will be evaluated in the 

preparation of the proposed new or 

amended “Recommended Practice for 

Roadway Lighting.” 

Lighting 
United 


States at the meeting of the Interna- 


Members of the Roadway 
Committee represented the 


tional Commission on Illumination at 


Brussels in June. 


sé hool 


J. M. 


Chorlton, Chairman 


The committee has continued to 
work through its representatives with 
the Joint Task School 
Lighting consisting of 
of the American Institute of 
tects, National Couneil for 


house Construction and the [luminat- 


Committee on 
representatives 
Archi- 
School- 
ing Engineering Society. Agreement 
was reached with the leaders of these 
delegations on the listings of footean- 
dle recommendations in the Third Edi 
tion of the ZEA Handbook. 
Members of the Joint Task Committee 
drafts of 
for compilation into a near-final draft 
of a “Guide for School Lighting.” It 


is anticipated that this material will be 


Liahtina 


have contributed segments 


in such a form that it may be submit 
ted to the Society’s School Committee 
in the near future. The School Com- 
mittee was informed of the features of 


this report at a September 9 meeting. 


Searchlight 


J. P. Latil, Chairman 


The 
June 5, 
Thirty 
ed, Four talks were given: “Advances 


committee had a meeting on 


1959, in Salem, Massachusetts. 


memberes and guests attend- 


in Pyrotechnies for Space Age I]lumi- 


nation Problems” by Stanley Resnick; 
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“Carbon Are Searchlights for Tanks” 


by Lynn Crim; “New Searchlight with 
2500-Watt Mereury Xenon Lamp” by 
Brent R. Fineh; “The 
Brightness on Light 
by 8. ¢ 


The chairmen of the 


Influence of 
Source Design” 
Peek 

subcommittees 
indicated the progress of their various 
tasks. The chairman of the Opties Sub 


eou ttee distributed a brochure es 
his subcommittee entitled 


Parabolical Reflectors 


tabl ished DY 
7 ibul 


Searchlight Use” 


ition of 


June 5, 1959). 


Lighting 


Seg 


C. N, Laupp, Chairman 


The Committee is progressing in the 
anization of plans and activities 
fs and Recreational Areas 


Wallace W. Weld, Chairman 


\ final “Recommended 
Practice on Sports Lighting” has been 


This 


sport car 


revision of 


submitted to Couneil revision 


includes practically every 


ried on in this and foreign countries 


The Practice has been brought com 


pletely up to date and revisions have 


been ade for some of the indoor 


sports. Each of the recommended lay 
outs following the main text shows the 
size of the area, location of floodlights, 
type of floodlights to use, mounting 
height 


different classifications 


and footeandles required for 


\ com plete table. which refers to 


these layouts, follows them and 


rives 


the various classifications, number of 
floodlights per 
flood 


required and type of floodlight 


poles and number of 
pole, as well as total number of 
lights 
and mp size needed to produce the 
various footeandle levels specified, 

is a section devoted to illustra 
IES 


The re 


installations which meet 
Along 


a layout with pole 
height, 


tions on 


cations with these 


speci 
trations is shown 


locations, pole number of 
floods per pole, class and type of flood 
as lamp size and foot 


Most 
thes« 


light, as well 


eandles delivered major sports 


ure re illustrations 


cove red by 


Lester Geis, Chairman 


Continued work has gone forward on 
the revision of the committee report, 
“Lighting for Stores and Other Mer- 
chandising Areas.” 

The Subcommittee on Parking Areas 


under FE. H. 


submitted the 


and Service Stations, 


Schaefer, Chairman, 
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The General Secretary Reports 


“Reeommended Practice for Parking 


Areas” to Council at the June meeting. 


Testing Procedures for 


Illumination Characteristics 


Arthur W. Weeks, Chairman 


Two held, 


which required two full days. The at- 


meetings were each of 
tendance averaged 61 per cent of the 
committee members. This is a good ree- 
ord considering that the membership 
extends across the country and includes 
one member from Canada. 

The 


preparation of guides have been active 


subcommittees in charge of 
and progress is reported as follows: 
Guide for Electrical and Photometric 


Mf easurs 
G. A. Meyers, Chairman. This subcom- 


ments of Fluorescent Lamps— 
mittee has been reactivated to include 
measurements of heavily loaded lamps, 
and combine two previous guides cov- 
ering both electrical and photometric 
measurements. A first draft is in sub- 
committee. Early presentation to Coun- 
vision for submission to the entire 
committee. Early presentation to Coun- 
cil is anticipated. 

Life 


of Fluorescent 


in Addendum to Guide for 


Performance Testing 
Lamps—Priscilla Presbrey, Chairman, 
which provides necessary information 
for life testing of heavily loaded lamps, 
has been accepted by Council. 

Testing of 
Luminaires G. A. Hor- 
A third draft has been 


Guide for Photometric 
Fluorescent 
ton, Chairman 
submitted to 
Guide for 


Mercury 
Lightina 


subcommittee. 
Photometric Testing of 
Incandescent Street 
Luminaires ae Ee 
The draft has 
submitted to the subcommittee. 


Photometric Testing of 


and 
Leister, 
Chairman first been 

Guide for 
Floodlights of 10 Degree to 160 De gree 
S. Franklin, 


has been 


Total Beam Spread J 
Chairman. A questionnaire 
sent to subeommittee to determine the 
scope of this project. 
Guide for Photometric Veasure 
Mercury Lamps é. &. 


Chairman. This has been ac- 


ments 


Franklin, 


cepted by Council, and was published 


in the October, 1959, issue of IE. 
Practical Guide to Photometry—R. 
D. Bradley, Chairman. This project is 
very active. The first draft will be sent 
to the subcommittee shortly. 
Practical Guide to Brightness Meas- 


urements—P. H. Lamson, Chairman. 
The final draft will be sent to subcom- 
mittee and this Guide is very nearly 


ready for committee ballot. 


Chambers 


Practical Guide to Colorimetry of 
R. P. Teele, Chairman. 


This was accepted by Council and will 


Light Sources 


be published in IE. 
of Test 
Downey, 


Guide for Interpretation 
Data Results Ss. F. 
Chairman. The interest in this project 


and 


is shown by the large number of mem- 
bers who have requested membership. 
The subcommittee has prepared a ten- 
tative outline of its scope and aims. 
Guide to the Method of 


ment of Fluorescent Lamp Starting 


Me asure- 


G. A. Meyers, Chairman. An outline of 
the proposed contents has been sub- 
mitted and a draft awaits only experi- 
mental confirmation of methods. 
Guide for Methods and Techniques 
of Measuring and Reporting Tests of 
Reflector Type Lamps—Priseilla Pres- 
brey, Chairman. Considerable progress 
can be reported, and the first draft has 
been sent to subcommittee. 

Three study projects have been set 
up. These groups are exploring the 
possibility of preparing guides on the 
subjects under consideration. 

Study Project A—To establish meth- 
ods of testing heavily loaded lamps and 
auxiliary equipment with respect to 
distribution and physical orientation 
G. A. Horton, Chairman, 

Study Project B—To establish meth- 
ods of measurement of temperature 
and drafts with respect to fluorescent 
lamps and auxiliary equipment—G, A. 
Meyers, Chairman. 

Committee to fol- 
low ballast testing techniques—R,. D. 


Study Project ¢ 
Bradley, Chairman. 


Theatre-T elevision 
Joel E. Rubin, Chairman 


The Recommended Practice “Report- 
ing Photometric Performance of In- 
Filament 
Theatre and Television 


Units 
Pro- 
duction” was published in the Septem- 
ber, 1958 issue of IE. 


candescent Lighting 


Used in 


A subcommittee was appointed to 
seek ways and means of effecting the 
widespread adoption of this by non- 
Society users of such equipment. 

Other subeommittees began prepara- 
tion of research reports on the follow- 
(1) Lighting for Vidicon 
2) Lighting for 

Theatre and 


ing subjects: 
Camera Installations; 
School Theatres; (3) 
Television Lighting Glossary; and (4) 
Dimming Device Calibration. It is an- 
ticipated that these reports will be 
completed and published soon. 
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TKS 
APPLIED LIGHTING 
COMPETITION 


NEW NAME... - 
NEW RULES... . 
NEW PRIZES. . « » 


IES’s popular lighting contest (formerly MMILJ) will be big, new, 
and professional this coming year. A thorough in-depth study has now 
been completed on the whole set-up (by J. Car! Wilson, chairman of a 
special study committee). Their recommendations were further studied 
(and approved) by Council November 19. Official rules, procedure, 
prizes and awards are outlined on the following 2 pages. Reprinted 
copies will be available from all Section and Chapter chairmen and/or 


local competition chairmen—or from IES Headquarters 


Enter This Year's Local Contest 


PURPOSE of the IES competition is to encourage and stimulate IES 
members to submit a presentation describing an unusually interesting 
lighting application, which will have interest and value to the Society 
While there are cash prizes and trophies awarded to the winaing 
presentations, it is the purpose of this competition to: 
(a) Increase the ingenuity and originality in lighting design 
(b) Add to the Society’s library of lighting application information 
ce) Provide members with a unique opportunity to gain publie recog 


nition for excellence of lighting design 
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OFFICIAL RULES 


IES Applied Lighting Competition 

This competition is conducted under a uniform set of rules to assure equality 
and fairness to all participants, regardless of the location of their affiliation. 
In the case of doubt as to the interpretation of any rule, the decision of the 
National Committee for the Lighting Co.apetition shall be final. 


Competition Responsibility 5. If an entry deseribes a lighting installation or appli 


1. Seeti 1c} ‘ ( titi r . eation located outside the area covered by the Section or 
° ‘ction an rapter om petition— Th oat ) 
C 7 Chapter to which the member is affiliated, then only the 
or mpter Ss responsib 


, originator of the lighting design is eligible. t shall not 


eginning of the 


be considered valid for two members to present the same 


entry in more than one such area. 


6 All entries must be made on the official entry form 
provided by the Society, and shall allow, free, the first right 
of publication to ILLUMINATING ENGINEERING, the official 

Dblheation of the Society 

Entries proposed for the Section or Chapter competi 
tion shall be approved by the competition chairman before 
completion to ensure acceptanes for presentation If more 
entries are submitted than can be presented within the 

of a meeting, the chairman may request sum 
. subm ed 8 sac Judges rule o 
National Competition—Tli bic omp ” nari » be submitted so the Board of Judges may rule on 
nes All summuries shall be reeeived not less 
) davs prior to the competition meeting 
S Absolutely no mention, nor identifiable illustration of 
i specific lighting product name may appear on any part 
of the pre 
lassifications 9. Presentation by each contestant shall be limited to 
:' , . ten minutes, and contestants shall be notified that this rule 


d, with a judging penalty for overtime. 


Judging 


Judges shall consist of three members 
grade other than student or associate, 
should be taken to select qualified, 
to the heavy conference work sched 

Officers should be avoided, although Members 
ialified conference speakers may be appointed 
onferences, it is preferable to seleet mem 
Regions 

nent of judges shall b« s follows: 

Section and Chapter competition by the loeal 

Managers 

‘or Regional Conference competition—by the Re 
ice-President 

For National Technical Conference competition—by 


of the National Competition Committe 

ompetition chairman at each competition, Local, 
National, will meet with the judges prior te 

ion, aequainting them with the rules and judg 

e. Judges will be supplied with score sheets 

entry of each contestant will be available prior to 

presentations 

basis upon which an entry in either classification 


iged will be: 
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(a) The Problem—the extent of difficulty which the 
lighting problem presented to the contestant. 

(b) The Solution 
cised in solving the installation problem. 


ingenuity which the contestant exer 
(ce) Usefulness of the Solution—Entry’s usefulness to 
the user and value to Society members as an example of 
good current lighting practice. 

(d) Presentation—The organization of the presentation. 
Note: Contestants will not be judged on the oral delivery 
of their presentation. 

5. The three judges in each class will deliberate as a 
group and may appoint one of their number to be chairman. 
They may also appoint an additional person to act as secre 
tary. The secretary shall have no vote in the selection of 
a winner. 

The secretary may perform any or all of the following 
duties, as assigned by the judges or competition chairman. 

(a) Cheek the eligibility of all contestants. 

(b) Distribute seore sheets. 

Make entry forms available to judges 

Act as Timer. 

Eseort judges to anteroom for their deliberations. 

Tabulate judges’ votes 

Destroy all seore sheets after selection of winners 

Compile written list of winners and deliver to com 

petition chairman as soon as possible. 

Make arrangements for the judges to be seated 
separately, preferably at tables at the front of the 
room so they will be sure to see and hear well. 
Arrange for title of each presentation, class, and 
name of contestant on each score sheet supplied to 


the judges. 


Awards 


Cash prizes, merit award certificates, and trophies shall 


be awarded to the winning entries in each class as follows: 


(a) Section and Chapter Competitions 
First Prize—#$15 and award certificate 
Second Prize—#10 and award certificate 

Funds for prizes to be requested from TES Headquarters 


by appropriate Section and Chapter officers 


(b) Regional Conference Competitions 
First Prize $25 and award certificate 
Second Prize #15 and award certificate 
Third Prize $10 and award certificate 

Funds for prizes to be provided from budget of the 

Regional Conference. At the option of the Regional Con 


ference Committee, first prize may be increased to $75. 





Send for Your Entry Form Now 
Entry forms for the LES Applied Light- 
available at IES 


Send request to John K. 


ing Competition are 
Headquarters. 
Michel, Membership Secretary, Uluminat 
ing Engineering Society, 1860 Broadway, 


New York 23, N. Y 
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(c) National Technical Conference Competition 
First Prize $100 and award certificate 
Second Prize—#50 and award certificate 
Third Prize $25 and award certificate 
Fourth Prize—$15 and award certificate 
The President Goddard Trophy (silver cup) shall be pre 
sented jointly to winners in both classes, and their names 
shall be inscribed on the trophy. Silver miniatures of the 
trophy will be presented to winning contestants in each 
class, for permanent possession. The national prizes will 
be presented by the President of the Society at the Presi 


dent’s Banquet. 


Competition Procedure 


1. For uniformity, i‘ is recommended that all Sections 
and Chapters schedule their competitions during January, 
February or March. 

2. The competition should be announced early in the 
fiseal year, so that all entries may be approved or sum 
maries received not less than 30 days prior to the competi 
tion meeting date. 

3. If presentations at a local meeting are considered 
impracticable, the Board of Judges shall review the sum 
maries at least 30 days prior to the Regional Conference. 
The entry judged best in each class shall be announced and 
the authors invited to complete the entry for presentation 
at the Regional Conference Competition. 

4. In the Region in which no Regional Conference is 
held (because National Technical Conference is held in 
that Region), then the competition shall be held immediately 
prior to the National Technical Conference. Prize money 
for this competition shall be supplied from National funds. 


5. If a contestant cannot attend a competition (Loeal, 


Regional or National), he may select a proxy or proxies to 


present his entry. For the Local Competition, proxy shall 
be member or members of contestant’s Section or Chapter. 
For the Regional and National Competitions, proxy shall 
be member or members of contestant’s Region. A proxy 
must qualify under Rule No. 1 of ‘‘ Eligibility 

urged 
If this 


however, an entry may be submitted for 


6. Contestants in the National Competition are 
to make their presentations themselves or by proxy. 
is not possible, 
presentation on tape recording, on application to the Chair 
man of the National Competition Committee 

7. At a convenient time prior to the Contest Session, the 
Competition Chairman shall instruct the contestants on pro 
cedure and timing, and will conduct a draw for the order 
in which presentations will be made. 

8. The Competition Chairman will coordinate with the 
Publicity Chairman of the National Technical Conference 
to ensure the maximum press coverage for the competition 
and the winners. He should arrange to have a photographer 
available to take pictures of the winners. Full information 
should be sent immediately to the Editor of the Society’s 
publication, ILLUMINATING ENGINEERING. 

9. Each Section and Chapter Competition Chairman 
(and/or Section or Chapter Chairman) shall submit to his 
Regional Vice-President, not less than 30 days prior to the 
Name and business affiliation of 
title of the 


Regional Conference: (a 
the winning contestant in each class, and (b 
winning entry. 

10. Each Regional Vice-President shall submit to the 
National Competition Chairman, immediately following the 
Regional Conference: (a) Name and business affiliation of 
the winning contestant in each class, and (b) title of the 


winning entry. 
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Here and There at 
IES Opening Meetings 


Tour through the American Optical 
Co.'s plant in Southbridge, Mass., was 
the New England Section’s first techni- 
cal program for 1959-1960. Following 
the two-hour tour, the group listened 
to a lecture on “Fiber Optics” by Dr. 
MacNeille, head of research at Ameri- 


ean Optical Co. 


With South Pacific Coast RVP James E. Barnes (center 
in photo at left) handing the gavel to incoming Chairman 
Benn Hartmann (left), Southern California Section began 
the 1959-1960 IES year. Frank Lee, outgoing Chairman, 
is pleased onlooker. Featured at the meeting were reports 


by Foster K. Sampson on the CIE meeting in Brussels in 


RA Lighting News 


Panel discussion on the Blackwell Re- 
port opened the year for Rocky Moun- 
tain Section. The panel, from left to 
right: Gordon A. McDonald, modera- 
tor; Dr. Donald H. O’Rourke, eye sur- 
geon; Maurice Dodd, consulting elec- 
trical engineer; Edward 8S. Goldman, 
Central Electric Co., and Ormal Mrs- 
ney, Swanson-Rink & Associates. Sixty 
members and guests enjoyed the stim- 
ulating program arranged by Gregg 
Cloos, the Seciion’s Program Chairman. 


June and Roy Kreyser’s synopsis of the goings-on at the 
National Technical Conference in San Francisco. At the 
Section’s Study Club meeting (photo at right) Nick 
Ivanicki (left), Sunbeam Lighting Co., and Jerry Silvers, 
Study Club Chairman, discussed and demonstrated meas- 
urement, recording and significance of fixture brightness. 
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US National Committee Elects New Officers 
Willard C. Brown Named as President 


Members of the United States National 
Committee of Commission Internationale 
de |’Eclairage (International Commission 
on Illumination) met at State College, 
Pa., October 12 and 13, 


Executive 


to elect new offi 
This 


group will guide American participation 


cers and Subcommitee. 
in international lighting for the next four 
years. Assignments were also made at the 


State College meeting, of personnel t 
technical committees, working toward the 
next international conference of CIE, 


scheduled for 1963 in Vienna. 

W.C. Brown, manager of lighting edu 
eation at General Electric Co., Nela Park, 
was elected President of the USNC. He 
Magdsick, of Cleve 
who has USNC 
since 1955. Mr. Brown is a 


IES and a 


succeeds H. Herbert 


land, Ohio, served as 
President 

Fellow of 
(1941-1942 


for his work in illuminating engineering. 


Past-President 


, and is internationally known 


Professor Everett M. Strong, Cornell 
University, Ithaca, N. Y 


and Past-President of IES (1952-1953 


, also a Fellow 
will serve as Vice President of the Com 
mittee during the next quadrennium. 

T. D. Wakefield, Wakefield 
Ohio, has 


Lighting, 


Ine., Vermilion, been elected 
Secretary for the coming four years. Pre 
viously, he served the United States Com 
mittee as Treasurer. 

L. E. National 


Standards, Washington, D. C., long active 


Barbrow, Bureau of 


in the executive body of the USNC, will 
serve as Treasurer. Mr. Barbrow is also 
IES. 


members 


a Fellow of 
Three 


Executive 


elected to the 


were 
Subcommittee, all of them Fel 
lows of IES. Serving in this capacity will 
be: S. G. Hibben, Montclair, New Jer 
sey; Professor Russell C. Putnam, of 
Institute of Technology, Cleveland, 


Arthur A. Phila 


Case 


Ohio; and Brainerd, 


GUIDING American participation in the Commission Internationale de lEclair- 
age for the next four years are newly-elected United States National Committee 
officers, L. to r.: R. C. Putnam; T. D. Wakefield, Secretary; E. M. Strong, Vice 
President; Willard C. Brown, President; L. E. Barbrow, Treasurer; A. A. Brain- 


erd and Samuel G. Hibben. 
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USNC, and 


lor g an officer of the Committee. 


delphia, a past president of 


he International Commis 


Purpose of t 
sion on Illumination is to develop inter 
national standards dealing with the meas 
urement of light, colorimetry, sources of 
radiation and application standards for 
street lighting, automobile headlights, 
traffic control, marine lighting, aviation 
lighting, and in fact, all phases of light 
and vision, 
international 
benefit to 


lighting interests all over the world. Some 


Participation in this 


group is, of course, of great 


32 countries are members, including the 
US. The American activity within this 
international organization is a prime in 
terest of some 200 or more top people in 
the lighting industry in this country. 
Participation by many more is a standing 
invitation of the US group. 

Further conducted by the 


USNC at its October 


business 
meeting included 
action on a number of recommendations 
of the American delegation which repre 
United States at the CIE 
Congress held in Brusse!s last June. (For 


a report on this refer to August 1959 issue 


sented the 


of ILLUMINATING ENGINEERING, 
to 12A. 


pages 8A 


Dr. J. W. T. Walsh Awarded 
First British IES Gold Medal 


At the October 13 meeting of the 
British IES in London, Dr. John W. T. 
Walsh, O.B.E., was named the first Gold 
Medallist of the British Illuminating En 
gineering Society. 

Dr. Walsh, an internationally known and 
respected figure in the field of illumina 
tion, spent his active professional career 
at the 
National Physical Laboratory, from which 
1951, after 38 


His first outstanding contri 


Photometry Department of the 


he retired in years of 
association. 
bution to the lighting field was a large 
scale photometric survey of factory light 
ing, made for the Home Office Depart 
1913. 


Laboratory he 


mental Committee in During his 


years at the supervised 


much important work relating to the 


principles of good lighting and the design 
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FIRST British IES Gold Medal presented to Dr. J. W. T. Walsh, left, by C. C. 


Smith. IES President. The Medal, awarded for outstanding contributions to 


lighting, was struck to commemorate the Society's Golden Jubilee. 


/ ighting Ne ws 


Electrical Code School 
Offered in New Orleans 

of the Na 

Associatiol 

pendent Ele« 

tion w th the 

Permits of the 

sponsore 

th 

Code 

lirection of 

n two-hour 


ins City 


ode is 
rlier codes 


mnges in 


Historical Committee Luncheon 
For Dr. John N. Aldington 
r) Histo Committee of IES was 
1 ‘*friendship’’ 
N. Alding 
t the Engi 
Che lunch 
Aldington’ 
in connection 
is direetor of the 


Industries, Lte 


well-known for his 
opment work at th 

of Pres 

studies of 

illuminants 

produetion of white 

on gas Many of his pio 


ements have been reported 


in papers presented before the American 
IES, of which he is a member 

H. L. Logan, Historical Committee 
Chairman, officiated at the luncheon, 
which numbered among its guests: Past 
Presidents of LES, W. F. Little, M. N 
Waterman, S. G. Hibben and J. W 
Barker; New York Section Chairman 
W. H. Keen: Managing Director A. D 


Technical Director C L 


Hinekley ; 


Crouch; C. C. Keller, Holophane Co., Ine. ; 


HI E. Mitehell, Westinghouss Interna 
tional: F. F. Garyeh, General Eleetric 


International and Gregory Rice, Sylvania 


Inter tional 


E. H. Herzberg Receives 
McGraw Contractors Award 
1959 Contractors Medal and purse 
James H. MeGraw Award for 
Men was awarded to Edwin H. 
for leadership in the develop 
ment and building of the industry’s ap 
prenticeship and training program. Pres 
entation of the award was made during 
ceremonies at the National Electrical 


Contraetors Association General 


Meeting 
on November 9, Fountainebleau Hotel, 
Miami Beach, Fla 
Mr. Herzberg, manager of the Milwau 
Chapter of the NECA, conceived the 
idea of sponsorship of apprenticeship and 
continuous training of journeymen elec 
tricians as the joint respor sibility of the 
ontractor and union. He established a 
model joint apprenticeship program in 
Milwaukee and in 1940 served as chair 
man of the Apprepticeship Committee of 
NECA, With tke establishment of the 
National Joint Apprenticeship and Train 
Committee for the Electrical Indus 
try in 1941, Mr. Herzberg was named 
chairman, a position he held for almost 
12 vears 
The James H. MeGraw awards are 
made in four fields of the electrical in 
dustry—contracting, distribution, manu 
facturing and cooperation within the in 
dustry. Each prize consists of a bronze 


medal and a one hundred-dollar purse 


Consulting Engineers Group 
Organized in Massachusetts 

Principals of 19 metropolitan Boston 
electrical, civil, mechanical and structural 
consulting engineering firms met in Bos 
ton on October 17 to organize the Massa 
chusetts Association of Consulting Engi 
neers, with the basic purpose of advancing 
the value of the consulting engineer to 
the publie. 

Temporary officers elected are: Chair 
man, H. P. Duffill, Duffill Associates; 
Vice-Chairman, Paul Norton, Nichols, 


Continued on page 12A) 
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LPI Panelaire modernizes bank’s lighting, large-area 
units give comfortable, high-level illumination 


4 Panelaire luminaires provide 110 footcandles main- 
tained illumination in the Bank of Belmont, Belmont, 
N. C. Modular units adapt easily to existing ceiling 
bays. This modernization features eleven 6’ x 6’ Panel- 
aire units and three 6’ x 8’ units, suspended on 18-inch 
stems. Each unit has six 800 ma Rapid Start lamps. 
GENERAL CONTRACTOR — Hand Construction Co.; 
ELECTRICAL CONTRACTOR — Belmont Electric Co.; 
DISTRIBUTOR Electrical Distributors of Charlotte; 
CONSULTING ENGINEER—F rank Wooten and Associates. 


Now proved in hundreds of applications 


The Panelaire “floating panel” luminaire was devel- 
oped and first introduced by Lighting Products Inc. 
Since introduction, its use in hundreds of applications 
has proved it to be a simple, practical and efficient 
means of providing high-level lighting. 


Fits any shape area 


Panelaire’s wide acceptance is due in part to its 
modular construction that permits unlimited freedom 
in architectural design. Luminaires in nine different 
sizes, from 2’ x 4’ to 6’ x 8’, may be ganged together, 
easily making areas, islands or lines of light. Floating 
ceilings that clear the walls eliminate costly fitting and 
installation. Panelaire 2-, 4-, or 6-lamp units come fully 
pre-assembled in individual cartons, ready to install. 


High-level illumination 


Panelaire provides illumination levels up to 300 foot- 
candles. It uses Slimline lamps, high output Rapid 
Start lamps, or Power Groove lamps to provide high 
level, glare-free light for large-area applications. 
Panelaire is UL-listed and is available with a variety 
of diffusers to suit your application. 


Mail coupon for complete informa- 
tion, technical and photometric data 





FLUORESCENT 
LIGHTING 





| a Lighting Products Inc., Highland Park, Illinois 


Please send latest Panelaire bulletin. 


Name 








Firm 





Address 


Zone State 
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AUDIENCE of some 500 people heard Past President G. J. Taylor’s lecture 


on “New Trends in lamination” at North Texas Section’s lighting exposition. 


tion, by invitation of the Section. Earl I 


North Texas Section ; 
Sponsors Lighting Exposition Dinsmore of the North Texas Section was 


Zaldastani; Treasurer, C, D 
len, Hardin & Buchana: Ar important mdustry service was the local chairman who directed the sue 


1 F. Magu Ir Stre indertaken by the North Texas Section cessful program. 
Maguir Reids Mr Dallas November 6. witl mashing \n additional valuable feature of the 
represent the success. This was their Second Annua exposition was an evening lecture session, 


taged at the Will 


oard of dire« Lighting Exposition, s with George J. Taylor, past president of 


Engineer Rogers Memorial Auditorium in Dallas, IES, as principal speaker. Mr. Taylor 


suiting 


andie » of 500 i 
November 6-8, extending throughout the day, from 10 audience of 5 visi 


discussed, before the 
to 10 p.n tors, ‘‘ New Trends in Illumination.’’ 


organization will | opments in commercial, in Participants in the exposition included: 


ers in Mass du j ) nd school lighting equip 
Advance Transformer (« 


hooths manned Century Lighting, Inc 
Curtis-Allbrite Lighting, In 
Day-Brite Lighting, I: 
Edwin F. Guth Co 

ind lighting design. Some Electro Lighting Cory 


neipals of firms prin ‘ W ‘ vite in 


the independent prac entatives and engineers 


msulting engineer in detail current ree 
ion on membership ommendations 
Garey Lighting, I: 
General Electric Lamp Divis 
personne! ittended the exposi Glebe INemination C 

Hexcel Products, In 

Holophane Co., Inc 

Keystone Electric Manufacturing Co 

Lam, Ine 

Lighting Dynamics 


J. Linehan 500 southwestern architeets, engineers and 


Lightolier, Ine 

ePhilben Lighting Co 

Miller Co 

Miroflector Co 
Naturalite, Ir 
N-L Corp 
Philadelphia Electric & Manuf 
Prescolite Manufacturing Corp 
Revere Electric Manufacturir 
Shalda Manufacturing Co., In 
Smitheraft Lighting, Ine 
Stanley Electric Manufacturing ‘ 
Sunbeam Lighting Co 
The Superior Electric Co 
Sylvania Lamp Division 
Westinghouse Electric Corp 
Wide-Lite Corp 


Case Conference Studies 
Future Teacher Sources 


Development of young’ engineering 
faculties and increasing the effectiveness 
of young engineering teachers was the 
subject of a three-day conference of the 


Committee on Development of Engineer 


GUIDING FORCE behind North Texas Section’s successful lighting exposition 
1. to r.: Section Chairman A. Paul Crick and Exposition Chairman Earl I. Dins- 
more shown here with IES Past President CG. J. Taylor, Managing Director Dex 
Hinckley and Southwestern RVP John B. Deck, Jr. 


ing Faculties of the American Society for 


Engineering Education on November 19 


Continued on page 15A) 
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Floodlights 


Specify... 


APPLETON 


The APPLETON “3020 Series” Moodlight is “3020 Series” Mercury Vapor 


particularly suitable for low cost floodlighting 
of gasoline service stations, parking lots, outside ° 
storage areas and other open locations because R flector la m Floodli at 
it is designed to fully utilize light normally e p g S 
escaping other types of floodlights. 


Uses 400 Watt R 52 hard glass color improved and . ; 
. : ; : Sold Through Francnised Distributors Only 
white mercury vapor reflector lamps. Is fully 
adjustable for both horizontal and vertical aiming. 


Hood and reflector both are weather resistant with 3 ; 
' mount . for easy installati APPLETON Electric Company 


three styles of mounting hoods for easy installation. 
1701 Wellington Avenue + Chicago 13, Illinois 


For ynplete detai/s 
r R etir V 48 F Manufactarers f Sf? i 


Explosion -Proot a = = fo bee Ra Claw" Reelites 
_Fateres Switch Boxes 
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Patents Pending 


E xamination lamp 
‘ pope ° ” 
extendibie lo 45 


Probably no hospital building today, 

ic Mel m@asilsleaoeMe delle manittiesece 

completely up-to-date unless equipped with 
CENTRON.-10 in each bedroom. Within one central- 

ized system, CENTRON- 10 consolidates up to ten differ- 

ent services. No longer is it necessary to clutter a wall with 
scattered service outlets. New standards of convenience, both 
for the patients and hospital personnel can be achieved with 


CENTRON.- 10 installation. CENTRON- 10 incorporates a softly 


diffusing general lighting component, a comfortably shielded, 


narrow beam reading lamp, a powerful, color-corrected examina- 


tion lamp, a centrally located night light, convenience outlets, 


> 


provisions for 2-way audio-visual nurse call systems, provisions 
for oxygen and vacuum systems and provisions for TV 
lead-ins and telephone outlets. For the ultimate in con- 
solidagion, an accessory swivel support arm for the 
intravenous supply apparatus is also available 


THERE 18S NO OTHER SYSTEM LIKE IT 
Wrete 


SUNBEAM LIGHTING COMPANY 
777 East 14th Place, Los Angeles 21, California — 3840 Georgia Street, Gary, indiana 
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(Continued from page 12A) 


21. Case Institute of Technology, Cleve- 
land, was host to the Conference, which 
Ford Foundation. 


Dr. Ray E. Bolz, head of the Department 


was supported by the 


of Mechanical Engineering and Engineer 
ing Science at Case, was chairman of the 
conference. 

Representing what may be the first such 
kind, a 


group of engineering educators met with 


gathering of its distinguished 
outstanding edueators from the fields of 
psychology, sociology and higher educa 
tion for critical discussion of the prob 
lems involved in the effectiveness of 
young teachers. 
A sympathetic understanding of stu 
dents, ability to communicate in a clear, 
conere manner, knowledge of the psycho 
logical process of learning, skill in help 
ing students set objectives are important 


assets in a teacher. The study of these 


psychological factors was the theme of 


the conference. 
Studies on the vast expansion in high 
show that the 


school enrollments 


engi 


neering student wody will double within 
1000) new 


These 


from the na 


the next decade, requiring 
teachers of engineering per year 
teachers must be recruites 
tion’s graduate schools and a large pro 
portion of them will be inexperienced in 
the teaching field 

rhe Committee on Development of En 
Faculties, a 


tivity of the ASEE, is 


gineering thre« year old a 
concerned with the 
study of 


recruitment, development and 


utilization of college fac 


engineering 


ties, Im a program of improvement 


Analysis of ‘59 Electrical Code — 
New Rules in Step with Wiring Drive 


An analysis of the 1959 edition of th 
National Electrical Code shows that the 
compilers of the recognized reeommenda 
tions for electrical safety are in step with 


the electrical industry’s campaign for 


full housepower—homes wired to provide 


top electrical service for all availabl 
appliances. 
1959 Revision of Na 


Code, a 107-pa 


**Analysis of 
Electrical 


view of 


tional ge re 


Code changes, was compiled by 
manager of 


the NEMA Engineering and Safety Regu 


Howard Michener, assistant 


January 5, 1960—Council Executive Commit 
tee Meeting, Illuminating Engineering Society 
New York, N. Y 


January 12-15, 1960—The Society of Plas- 
tics Engineers, Inc., 16th Annual Technical 
Confereace, The Conrad Hilton Hotel, Chicago, 
Il. 


January 25-28, 1960—Plant Maintenance 
Show, Convention Hall, Philadelphia, Pa. 


January 31-February 6, 1960—American 
Institute of Electrical Engineers, Winter Gen- 
eral Meeting, New York, N. Y. 


February 11, 1960—Council Meeting, Illu- 
minating Engineering Society, New York, 
N. Y. Members are free to attend meetings of 
Council as guests 


Pebruary 22-25, 1960-——National Rural Elec- 
tric Cooperative Association (Annual Meeting), 
St. Louis, Mo. 


February 25-26, 1960 


Wiring Sales Conference, 
Philadelphia, Pa. 


March 6-9, 1960—Fifth Electrical Industries 
Show, New York City Coliseum, New York, 
i | 


March 10, 1960—< 
Meeting, Illuminat 
York, N. ¥ 


National 
Hotel, 


Annual 
Warwick 


uncil Executive Committee 


eering S iety, New 


ng Engit 


March 23-26, 1960—Tenth Electrical Indus 
try Show and Lighting Expositior 
position Hall, Los Angeles, Calif 


April 5-7, 1960—LBuilding Insti 
tute, Spring Conferences, Statler-Hilton Hotel 
New York, N. Y 

April 11-12, 1960—I nt olor Coun 
cil, Philadelphia Museum College of Art, Phila 
delphia, Pa 

April 20, 1960—Council Execut 

Meetin 
Mempl 


Shrine Ex 


Research 


Society ¢ 


ninating Engine 
renn 
April 21-22, 1960— South 
eastern Regional Conference, IES, 
body, Memphis, Tenn 
April 25-26, 1960—Southwestern Regional 
Conference, IES, Robert Hotel, Cor 
pus Christi, Texas 
April 28.29, 1960—Inter-Mountain Regional 
Conference, IES, Hotel Westward Ho, Phoenix 
Ariz 


Central—South 
Hotel Pea 


Driscoll 


May 1-5, 1960—National Association of Elec 
trical Distributors, Dallas, Texas. 


May 4-5, 1960—South Pacific Coast Regional 
Conference, IES, Ambassador Hotel, Los 
Angeles, Calif. 


May 9-10, 1960—Pacific Northwest Regional 
Conference, IES, Benjamin Franklin Hotel, 
Seattle, Wash. 


May 10-12, 1960—American Institute of 
Electrical Engineers (Farm Electrification 
Conference), Sheraton-Fontenell Hotel, Omaha, 
Nebr. 


May 12-13, 1960—Miiiwestern Regional Con 
ference, IES, Sheraton Martin Hotel, Sioux 
City, la. 


May 16-17, 
Conference, 
Ohio. 


May 23-26, 1960—Design Engineering Show, 
New York, N. Y 


1960—Great 
IES, Hotel 


Regional! 
Cleveland, 


Lakes 
Carter, 


Coliseum, 
June 8-9, 1960—Northeastern Regional Con 
ference, LES, Wentworth-by-the-Sea, Ports 
mouth, N. H. 

June 13-14, 1960—Canadian Regional Confer 
ence, IES, Nova Scotian Hotel, Halifax, N. 8 
June 16, 1960—Counci!l Meeting, Illuminating 
York, N. Y¥ Mem 


to attend meetings of Couueil as 


Engineering Society, New 
bers are free 


guests 


Institute of 
Meeting 


19560—American 


Pacific General 


August 8-12, 
Electrical Engineers, 
San Diego, Calif 

September 6-16, 
Navy 


1960—l roduction Engi 


neering Show, Pier, Chicago, Ill 


September 11-16, 1960—lIlluminating Engi 
National Technical Confer 
Hotel, Pittsburgh, Pa 


neering Society 


ence, Penn-Sheraton 
September 28-30, 1960—Canadian Electrica! 
Manufacturers Association Sheraton-Brock 
Hotel, Niagara Falls, Ont. 

October 9-14, 1960—American 


Electrical Engineers Fall 
Chicago, I 


23-27, 1960—National 


Association, Las Vegas 


November 14-18, 1960 National 
Manufacturers Association Annual 
Atlantic City, N. J 


Institute of 
Meeting 


General 


Electrical 
Nevada 


October 
Contractors 
Electrica 
Meeting 


Traymore Hotel 





1.E.S. National Technical Conferences 


lations Department. ‘I \ , 1960 September 11-16 Penn Sheraton Hotel, Pittsburgh, 
ations epa en ‘ review was ‘ 
with Pennsylvania 


Atlan 


month in connection 


Annual 


leased last 
NEMA’s 33rd 
tie City, N. J. 

Several new important electrical safety 
1959 


Meeting in 
94-29 — Chase Park Plaza Hotel, St. Louis, 


Missouri 


1961 — September 


requirements are contained in the 


Code, which differs completely, in format, Statler-Hilton Hotel, Dallas, Texas 


One 


1962 — September 


from the previous (1956) edition. 


major revision requires that the following 1963 Sheraton-Cadillae Hotel, Detroit, 


Michigan 


September 
appliances and hand-held, motor-operated 


tools be Zrounded: clothes washers, dish 








Continued on page 16A) 
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clippers, lawn mowers 


hedge 


saws, 


washers 


sanders, wet serubbers and auto 


matic drills with a chuck capacity of over 
, Grounding is 


the 


& inch accomplished by 


connecting tools and appliances to 


grounding type receptacles 
Another 


than 


major Code revision allows 


more nine conductors in a singlk 


metal raceway, such as conduit. This new 


ruling rovides freedom for running sev 


through a single raceway 
Importance 


juses 


location of grounding 

en expanded to 
masements and ex 

rin equipment may 


ng on cement or 


or more must 


of 3-wire 100 
ording to the Code 
unter-top cooking 


iaAnces, 


impere 


states 
tlet should 


2 linear feet of 


ured horizontally, 


usable 
around 
Michener’s unalysis of 
NEMA 
44th St New 


ivailable from 
East 


per 


Luncheon in Honor of 

North Texas Sustaining Members 
Past Presi 

me IES capacity yf 


Memb rship 


lent George J I aylor, in his 
National Sustaining 
Chairman was principal 
meet 


IES, 


ember 5 at a luncheon 


speaker Nov 
for local Sustaining Members of 
Dallas Athletic Club. Mar 
or \ D. Hinekley, alsc 
1 of the 


luncheor 


ing 
aging 
spoke 
Society 
Mr 
the Texas 

Watson 


ut some ph iseR 


it the lunch 


Power & Light Co 


esident in charge 


ommer 


und 
of the 
National 


hairmar Exeecu 


the 


in Dallas 


1962 


laghting News 


Regional Organizational Meetings— 1959 


AT THE START of each IES year, regional organization meetings are one of 
the first orders of business. Section and Chapter officers meet with the Regional 
Viee President (and other Society officers, where possible) to discuss plans 
Managing Director A. D. Hinckley brings 
valuable assistance from Headquarters. Two of the first such meetings of the 


and problems for the coming year. 


1959-1960 year are pictured below. 


CANADIAN Regional Activities Committee meeting, held recently in Montreal, 
wes attended by officers from all Sections and Chapters in the Region and 
L. to r. around the table: J. Carl Wilson, Past RVP; J. G. 
IES General Secrtary; R. P. 
Dunnigan, Quebec; Ed Wileox, Maritime; Wally 
John Shepherd, Montreal; Joe Thomas, IES Director; Jacques Beaudet, Mont- 
real; A. D. Miller, Ottawa; 
Shawinigan Water & Power Co. 


several IES notables. 


Ferraris, Bluenose; G. Franklin Dean, Lindsay, 


Terento; Gerry Moore and 
A. D. Hinckley, Managing Director; H. Talbot, 
(hosts to the meeting); John M. Chorlton, 


Regional V-P; Gerry Labrosse and Dionis Hebert, St. Maurice Valiey. 


SOUTHWESTERN Regional Vice President John B. Deck, Jr. (standing at head 
of table) presides over Southwestern Regional organizational meeting in Dallas. 
Managing Director A. D. Hinckley is at Mr. Deck’s left; Past President George 
J. Taylor at right. 
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LIM) Quality Fixtures 


made by these [i/NWPACTULIENS 
are now MORE IMPORTANT than ever! 








3S) The new, much higher 
Industrial Lighting levels 
now recommended by J. =.S.* make 
QUALITY more important than ever! 








INCANDESCENT — FLUORESCENT 
RLM SPECIFICATIONS __ AM SPECICATIONS 


620% UPLIGHT 


Why is reliance on % . : 0-1 | 0-1 | 01) 0-2] 02] 0.2) 03 |s0-1/ S01 
fixtures with the BAAN ‘ CA, Jods 
n 5 NENA ’ . " 4 identities é ‘ef% hy oT 4. } Ay 
aN b, Nie NOX F on oe é 0 f4 A A» 
NON" SR NEN, | Schedneetianed VL hy Ss “ 





LWAS;\S3\4, more 








important than ever? 


A Because si.) 
= J Nn 
Ga ; | mecTRO 


Mall Ms mooisiss } } } + ; +— + + 
uU UL > have ENDER MONARCH 


CURTIS-ALLBRITE LTG 


for many years recognized the need for = 
. ° ° ° KEYSTONE 
higher footcandles in industrial 


| UGHTING DYNAMICS 
lighting and have been continuously — —. tat Tt Ft 
revising upward the RLM [ rt] [ey [mm 
Specifications for existing equipment OoUUR eee 
and developing new specifications =—=— 

for new types of units. RLM Labeled mele 
units are ready to meet the task of mmoem || 313] | | | | sMOOTMOUAN 
re-lighting Industrial America to the sauce | | | speno 

new higher LE.S.* recommendations. mania —~ 


RUBY PHLITE 


SaaiTC RAFT 


SUNBEAM 
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, Recommendations? 


A By mailing the 


Be sure to check all items 
on which you desire information. 





CHECK ITEMS 
AND MAIL 


TODAY: 


*The /iiuminating Engineering Society is a non-profit 
organization of illuminating engineers and others interested 
in the advancement of the science of illumination. 
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RLM STANDARDS INSTITUTE, INC. 
326 W. Madison St., Suite 823D, Chicago 6, Illinois 


Send me free of cost or obligation: 
NEW 1959 RLM SPECIFICATIONS BOOK containing 
latest RLM Specifications. 


New 1.E.S. higher footcandle RECOMMENDATIONS. 


Write nome, and address in margin or attach this 
coupes to your lebemind. ; 











eleetr y , goal for 
Reorganization Plans 


New York Architects Fly to 
Office Lighting Seminar 


\ 


FLYING one-day course in modern office lighting was sponsored by Consolidated 
+S Edison Co. of New York, for these 48 New York architects and engineers, shown 


here after their landing in Cleveland for a full-day program of lectures and 
demonstrations. 


Electric Power Production 
US vs. USSR Studied 


¢ 


Russia’s prod 


n imiieator 


productive 


behind that of 
oreseeable future, according 


esented before tl Subeotr 


onomik Statistics of the 
Hlouse- Senate Economic Committee. I 
Vennard, Vice President and Mar 


Director of the 


Edison Electric Institute 
study, which was pres 
’s November 


mparison of Uy ted 


ibeommittec 


economie growth 


ission and Mr. Vennard’ 


s paper was 
industrial rn . rathered 


during 
on tour of Soviet 


reeently eompleted 


n electric power xperts 
end of 1958 Russian 
is 53,100,000 kilowatts; | 
ymacity 160,219,000 kil 


1965 is 108,000.00 


. watts: e United States sl 
roved by NEMA , 


should pre 
».000,000 kilowatts in that 
plat cs I 


ve r 
neavrimet 
proxin ‘ 

: wel production 


generated by 


hvdroeleetrie plants. Because steam plants 


are cheaper and easier to build, the Soviet 


Union plans to increase the proport 


ion of 
steam generation of electric power to 
£ ng Equipmen OR mes 


eent by 1965 
ms for 


\ tomic 


iviation 


power programs in both the 
ghting, industrial and con 


are still in the research 


US and USSR 
equipment and 


] ightina Ve ws 
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High Intensity Luminaire for Entryways, 





Walkways and Loading Areas 
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THE PERFECLITE COMPANY 
1457 East 40th Street Cleveland 3, Ohio 


Please send me the Perfeclite Data Folder 59-C. 
NAME 

ADDRESS 

CITY 
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Sela Ballast Catalog No. 650-110 for 


two F96T12 of two F72T12 430 ma slimline lamps. 


Upside-down insides make Sola’s new slimline 
ballast work cooler, dissipate heat faster 


Heat, the big enemy of fluorescent ballasts, is well 
on its way out thanks to a simple but extremely 
effective move by Sola ballast engineers. They 
mounted the components of their slimline ballast 
upside-down. This allowed them to remove the fiber 
insulator from the mounting surface of the ballast 
case. Now positioned beneath the label surface, it 
can’t trap heat inside the case. 


The norma! heat generated by the core and coil is 
transmitted directly to the fixture housing where it 
is quickly conducted away. The fixture itself acts as 
a big cooling fin for the ballast. Additionally, a 
healthy margin of extra space is provided between 


the capacitor and the core and coil. This extends 
capacitor life. 

All this adds up to a premium ballast that operates 
cooler, works more efficiently, and lasts longer. 
Despite this, it costs no more than conventional, 
hotter-running ballasts. You get premium perform- 
ance now at no price penalty. The new ballast is 
CBM-certified to give full light output over its 
rated life. 


You would be wise to capitalize on Sola’s upside- 
down act when you next need ballasts for quality 
fluorescent fixtures, or for replacement where other 
ballasts gave up. 


Write for Bulletin 3L-FL 


CONSTANT VOLTAGE TRANSFORMERS — REGULATED DC POWER SUPPLIES © MERCURY LAMP TRANSFORMERS FLUORESCENT LAMP BALLASTS 


SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50, Ill., Bishop 2-1414 © In Canada, Sola Electric (Canada) Ltd, 24 Canmotor Ave., Toronto 20, Ont. 


2Z0A 
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PLANNING for the 1960 National Technical Conference in Pittsburgh is the 
Conference Executive Committee at its October 19 meeting. Left to right, outer 
circle: Mrs. J. P. Boyden, Jr.; C. R. Brandfass, acting for C. A. Conklin; C. D. 
Miller, East Central RVP; J. Carl Wilson, National Vice Chairman, 1960 Con- 
ference; A. D. Hinckley, Managing Director; N. C. Warner, Chairman, Execu- 
tive Committee; G. H. Maize; C. L. Amick, National Chairman, 1960 Confer- 
ence; D. W. Loucks; F. J. Powers; J. P. Boyden, Jr. Inner circle: H. R. Jones; 
D. C. Thomas, Chairman, Pittsburgh Section; C. M. Crysler; J. A. Hodges. 
Committee members missing from photo: H. Briggs, Jr.; F. E. Duckworth; 
R. G. MacDonald; G. W. Provost and O. C. Brinkerhoff. The committee plans 
monthly meetings in preparation for “the best Conference yet.” 


inued from page 18A 


and development stages. In this country 


three atomic plants are now in operation, 


planned and 11 


major research and ds velopme nt projects 


with 16 more already 


in operation. Russia does not plan any 


large seale atomie power plant develop 


ment until it is possible to produce energy 


from atomic fuels as economically as 


from conventional fuels. 
Industria’ purposes claim 80 per cent 


of e electricity produced in the Soviet 


n; the remaining 20 per cent being 


used for commercial establishments, farms 


Average home use of 
tricity there is 400 kwh 
to the 1958 United 


3400 kwh 


and homes eee 
a year, compared 
States average of 
Electricity for the home costs 
four cents kilowatt-hour in the USSR 
In the 


used, with an average price 


States a sliding 


United 


per kwh 


52 power systems in all of 


Union, many of them indi 


its not interconnected with a 


European Russia three primary 


ms produce 6 or 7 million kilowatts 


At some future time, these systems 


« linked with other systems in Euro 
pean Russia and the six systems in 


tr Siberia to form a singl grid 


powel! 
a number of instances, according to 
Vennard, 
than ours, in 
Much of this, he 


1e to the low level of the 


Russian growtl 

terms of 
eontinued, 
starting point 


some to the different state of developmen 
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two economies and some to the 


manner in which growth can be engi 
neered by the planners 

The American visit to the Soviet Union, 
basis for Mr. Ven 


was sponsored by the 


Asso 


which prov ided the 


nard’s testimony, 


Edison Electric Institute and the 
ciation of Edison Illuminating Companies, 
under the auspices of the Department of 
The Soviet Ministry of Construc 


host to the 


State. 


tion of Power Stations was 


which visited 15 eleetrie power 


group, 


plants and four heavy electrical equip 


ment factories. 


NEMA Named Administrator 
For Medallion Home Program 

National 
of the Medallion Home Program 
1960 hy the Nationa 


responsibility for the admin 
istration 
will he 


Electrical 


assumed in 
Association, a 
NEMA 


this r 


Manufacturers 


move recently approved by the 


Acceptance of 


membership 


sibility is a key link in the reorganization 


of the Association which will result in 


; 


more active business development policy 


in the interests of 900-plus member 
companies 
For the 


NEMA 


make certain that standards set or 


Progran 


Medallion Home 


1diquarters staff to 


will provide he 


by lo« meet established 


mums: provide promotional materia 


make available to participating utilities 


continuing supply of Gold and Bron 


Medallions and prevent unauthorized use 
of the Medallions. 

Medallion Homes, initiated by the Live 
Better Electrically Project in 1958, has 
aimed to establish industry standards for 
appliances, lighting and wiring in new 
and remodeled homes. It is estimated 
that over 6500 home builders have been 
signed up by local utilities for participa 
tion in the program. These builders have 
agreed to build homes meeting Medallion 
Home electrical specifications set by their 


respective local publie utilities. 





BOUT PEOPLE 
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According to a recent announcement, 
H. B. Paxton has been elected vice presi 
dent in charge of finance for the Appleton 
Electric Co. of Chicago, Ill. Prior to this 
Mr. Paxton 


sistant general manager in one of Curtiss 


appointment, served as as 


Wright’s large plants. His earlier busi 
ness experience was with Arthur Young 
and Co., a national firm of certified public 


accountants situated in Chicago. Another 


Appleton announcement names Chester B. 


Hudgins manager of systems planning 
and controls, a newly created post at the 


company. 


Day-Brite Lighting, Inc. has announced 
the appointment of Bart M. Jordano to 
the position of sales representative in the 
Minneapolis—St. Paul, Minn. area. Mr 
Jordano, who was in lighting sales for the 
Commercial and Industrial Department of 
Gas and Electric 


the Central Hudson 


(o., a utility loeated in Poughkeepsie, 
N. Y., has been the Day-Brite representa 
Washington, D. C. for the 


Day-Brite has also named George 


tive in past 
vear, 
N. Maloomian, a 
of Curtis Lighting, Ine., 


former representative 
sales representa 
Baltimore 
The company’s Balti 
Samuel Masland, 


with 


tive in the Washington, dD. c, 
territory former 
representative, 

November 1 


Day Brite, 


more 


retired after 32 years 


Results of the election of officers of the 


Producer’s Council for the 1959-1960 


vear, held during the Council’s 38th An 


nual Meeting in St. Louis, have been an 
terms 
Bar 


Corp 


Reelected for one year 
H. Dorn Stewart, 
rett Division, Allied 
First Vice-President—E. 
Pittsburgh Plate 
President—H. E. 
Metal Products; 
field, The Wakefield Co.; 
MH. Te Westinghouse 


nouneed 
ire: President 
Chemical 
A. Lundberg, 
Second Vices 
Jr., Arcadia 
T. D. Wake- 
Treasurer 
Electrie 


Glass Co.: 
North, 


Secretary 


Cramer, 
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CONNECTICUT Section’s opening meeting featured currently hot FIRST on circuit for the Progress Report was 
subject of “Esthetics in Lighting.” Participating in this success- New Jersey Section, Progress Committee Chair- 
ful program were, fre left to right, C. W. MeCormick, speaker man, E. A. Linsday, brought the show to Newark 
Gerald Ewing and Section Chairman, W. P. Carpenter. for the Section’s opening meeting, October 14. 


operations mat and industrial lighting equipment firm. 


t and photoflash lamp Previously an engineering sales manager, 


ee ‘a ti Rn. W. a nanufacturing William . O'Keefe, Mr. Silvers joined Globe in 195° as head 


Standard ete nsibiiity for of the engineeri dey ent and later 


R ne ' 

Douglas Whitlock, Structur ro ; nae t une phototlas dled the cal es « irtment 
Institut D. J. Boone, 7 Fact 

J. B. Duff, Sargent and | Marvin 

Greenwood, T! F. B. 

Peckham UU. 8 D. A. 

Rothrock, hi ‘ nd Max 


“choetz, f Amer 


ie 
lluminating ngineering So 
London . G. Campbell, M 
ech.E., F was ' Ihe 
or 1959-60. Mr 
! ‘ i ida ippointment : B 
Robert R. Walker pub relations ale le, Lite or of H 


nas S nia ' gy Produets 


\ ‘ , vl f Directors f nad al 


George Martens, 
oo s Cor nd J. O. 
Heppes, | ' 0 ‘ , P VF W. G. Warne s named production 


lransformer 


| 


Joseph S. DeMaik i tl rl , . } Fosto ren | \ . ol mi : ul recision 


r ‘ormerly, he was 


s control manager 


n-former ID 


Bloom 
3 nnounced the ippoint 
f Raymond J. Stefany as manager Christian Heidt | 


William J. Pietenpol, « ! ‘ «og rnment and on ip le tor of sales for 
Mr. Stef have offices in Bergeon, N. J. Mr 

Washington eplac + im 1952 as sales 

Kaemmerer, who ré r " became general 
Mr tefany e responsibl 
George Lawson to e m \ ‘ | for relat I us government \ new electric engineer! 
iviation lamp Omer J. DeBever & Associates, has been 
My — sales, ( , r products and established in Los Angeles by the former 
on headquarters ipproach light chief electrical engineer for Charles Luck 
emer in chores ng ' ems, 1 aircraft identi man Associates, Omer J. DeBever. Prior 
descent lamps fo systems. He to joining Charles Luckman (then known 
Products Divisio1 IES Avia is Pereira & Luekman), Mr. DeBever 


for the Semiconductor 


was affiliated with the architectural and 
engineering firms of Welton Becket & 

. , Associates, Donald R. Warren Co., Bechtel 
ym planning, purchas i wen made nationa 


I (orp., Ralph M. Parsons Co., and Ho!mes 


inventory control and llumination 


Sylvani Lighting ) . rel if., a commercial 
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Gotham Lighting Corporation announces a new group of recessed fresnelens downlites with 


wide-angle distribution* to meet the needs of architects, designers and engineers. These 


units combine optically engineered Alzak reflectors with exclusive Gotham fresnelenses? 
to produce high efficiency? and comfortable brightness. Twist-lock fastened* hinged doors 
are featured in all units, adding to the clean appearance by eliminating visible hardware. 
Two series of downlites comprise the groups: Series 5000* which have lenses set flush with 


the ceiling, and Series 5100*® with lenses regressed above the ceiling plane. 





Cross-section of typical 5100 Series unit 


a 3 5 
For uniform illumination, these ! Efficiencies for the 5000 series 

downlites can be installed so that range from 61.5% to 71.5 and 
for the 5100 


¢ optical research led to For complete data, write 


GOTHAM 
LIGHTING 


development of exclusive lenses 


the space between units is the based on a new concept in prism from 56.5 to 685 


same as the height of the ceiling contour and rear surface pattern 


above the work plane I hese lenses, coupled with mathe 





matically derived Alzak reflectors 
produce a significant advance 
ment in performance over con 


ventional fresnelens units 


4 

The twist-lock fastened door can 
be opened by hand or by pole 
from the floor for relamping and 
maintenance 


CORPORATION 


37-01 Thirty-first Street 
Long Island City 1, N. Y. 





KOPP Lighting Glassware, Lenses, Color Filters 


Color... light...heat...strength... dimensions... 
Engineered to meet your specific needs 


Kopp engineering designs lenses, color filters or specialized lighting 
glassware to meet a wide variety of needs. This includes developing 
the formula to provide accurate color and the right light transmission 
and distribution. 

It involves the design and production of moulds and establishing 
controlled manufacturing procedures for custom production. Tem- 
pering and other finishing operations assure specialized properties 
to withstand physical stresses or unusual environmental conditions. 

In some cases, Kopp suggests design alterations to give you better 
performance and lower cost. That’s why it pays to contact us early, 
before your design specifications are finalized. Ask for bulletin on 
Kopp Engineered Glass 





Products illustrated, from the top: 

@ Round Flat Fresnel Lens e Airport Runway Lens 
Aircraft Warning Light Cover @ New 12” Dia. Traffic Signal Lens 
Floodlight Cover Glass e Underwater Swimming Pool Lens 
Railroad Roundel e@ Cylindrical Fresnel Lens 


Hopp Gilass,inc. 


Swissvale, Pennsylvania 
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& Narver. In addition, he was a senior 
staff electrical engineer and liaison officer 
to the United 


States Atomic Energy Commission. 


director of engineering, 


Thomas Industries, Ine. of Louisville, 
Ky., has established a new Export Depart 
ment, which wi!l market the products of 
each of the company’s three major di 
visions on an Hal 
Myers, who will head the new division, 
was a representative of Borg-Warner In 
ternational Corp. and Butler Pan-America 
Co. He also spent three years in Caracas, 


international basis. 


Venezuela, as a representative of thé 


International Basic Economy Corp. 


Leo Dolkart, a charter member of IES, 


has announced his availability for con 


sultation and work concerning illumina 


tion for commercial and industrial plants, 
design of substations, street lighting and 
electrical 


maintenance, estimation of 


construction costs, and design of light 


and power distribution for industrial and 
plants. Mr. 


with 


commercial Dolkart is an 


electrical engineer many years of 


design and construction experience 


The appointment of William Parker- 
son as supervisor of statistics at the Edi 
son Electric Institute has been announced 
Mr. Parkerson, 


experience in 


who has more than 35 


years of utility statistics 


and rate matters, will work with John 


Thornborrow in the Department of Eco 


nomics and Statisties 


Mount 


appoint 


The Ward Leonard Electric Co., 
Vernon, N. Y., 
ment of Charles B. Durling as district 


announced the 


manager of the Chicago office. Mr. Durling 
succeeds Kline Gray, who has retired. In 
addition, W. L. Patton was made district 
office ani 


manager of the Pittsburgh 


Robert Peterson takes over as St. Louis 
distriet manager 
consulting ele« 


Clarence T. Evans, 


trical engineer for Cutler-Hammer, Inc 
Milwaukee, Wis., 
NEMA 


ognition of 


was honored during the 
convention November 12, in ree 
his ‘‘ devoted half century of 
service to the electrical industry > The 
occasion was the closing general luncheon 
of the 33rd 
National Electrical 


ciation, at which Mr 


Convention of th« 
Asso 


Annual 
Manufacturers 
Evans was presented 
award. At the closing 


N. J. Mac- 


president of 


with a 50-year 


session of the convention, 
Donald, of Elizabeth, N. J., 
The Thomas & Betts Co., 


Association. He is also 


was also elected 
president of the 


chairman of the industry ’s annual observ 


ance, National Eleetrieal eek, and form 


erly served as chairman of the Exeeut 


Committee of the National Wiring Bureau 
inter 


an industry-wide organization 
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PAST-CHAIRMAN Pins for all former chairmen is a project of the Cornhusker 
Section. Some of the recipients of this honor, shown at the Section’s Fall Light- 
ing Conference in Columbus, Nebr., are, |. to r.: C. P. Haas, Chairman, 1955- 
1956; C. R. Tracy, Chairman of original Nebraska-lowa Chapter; G. D. Mittauer, 
first Chairman, Cornhusker Chapter, and M. E. Lee, 1957-1958. 


ested in furthering the adequate wiring 
of homes, commercial and industrial strue 
MacDonald, 
group, succeeds a te 
Wis., 


Group, 


tures. Mr who was a vice 
president of the 


Milwaukee, 


Industries 


senior 
Allis 


The new 


Singleton of 
vice president, 
Chalmers 


NEMA vice president is W. C. Wichman, 


Manufacturing Co. 
of Chicago, IIL, vice president of General 
and general manager of the 
A. D. R. 


president of 


Eleetrie Co., 
Hotpoint Division; 
me, N. ¥ 


was elected tre 


company ’s 
Fraser, of 


Rome Cable Corp asurer 


Kenneth D. Cummings has been ap 


pointed assistant sales manager for the 


Moe Light Division of Thomas Industries, 
Ine., Louisville, Ky. Mr. Cummings has 
been associated in sales with Thomas In 
dustries since 1950, when he joined the 
company as sales representative for the 
territory. More recently, 


San Francisco 


he was district manager in the attle, 


Wash., area 


N. J., 
Associates as 
North 


headquarter 


Pfaff & Kendall, Newark, have 
named William B. Gile & 
exclusive sales representatives for 


ind South Carolina, with 


Charlotte 


othees in 


announced the 


Abolite 


ippomntment of 


Lighting has 
Dan H. Rade Co., 


northern Cali 


san 
Francisco, Calif., as their 


fornia representative 


The purchase of the transportation 


product line of the Delta-Star Electrix 


Division, H. K. 


heen 


Porter Co., Ine., has 
announced by Trans-Lite, Ine. of 


Milford, 


equipment for the 


Conn., manufacturers of lighting 


transportation indus 


Ine. is the successor to 


of Safety 


try. Trans-Lite, 


the Lighting Division Indus 


tries, Ine., formerly of Hamden, Conn. 


Deaths 
Joseph M. 
Chapter 

Fred J. Buchal, Chicago Section 

Edith Hitchcock, Alabama Section 
Charles A. Jaqua, Indiana Section 

J. R. Ketsmith, Twin City Section 

Cc. P. Merklin, Oregon Section 

Earl F. Mullen, Twin City Section 
Frank H. Peterman, Philadelphia Section 
M, A. Polster, Maryland Section 

Fred R. Smith, Oi! Capital Section 
Willibald Weniger, Oregon Section 


Bergeson, Inland Empire 





OOKS AND 
PAMPHLETS 





The A-B-See of Modern School Light- 
published by 


Jones, 


ing, by Bill F 


Smoot-Holman Co., 321 North Euealyptus 


Ave., Inglewood, Calif., 24 pp., $1.00 


The amount and quality of light needed 


for the performance of various school 


methods ef achieving desired 


tasks and 


results are discussed in this booklet. Both 


natural and artificial light are investi 


gated and illustrations of various types 


of lighting fixtures, with a performance 


chart, are provided 
The booklet is divided into two sections, 
itself with 


of which the first concerns 


Continued on A) 
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this periodical is written 


peopie in the residential 
Vo 1, No l includes 
outstanding residential 
on, techniques of str 


equipment ind news 


1959 Revision of Na- 
tional Electrical Code, by 
Nationa 


(association, | 


Analy sis of 


le Trom 


in comparing the 
National 


issistant 


59 editions of th 

le, Mr. Miechener 

izer of the NEMA Engineering and 
Regulations Department, has pre 
of Code changes ap 


last edition The new 


Lighting News 


FORTIETH anniversary with his company was celebrated 





for IES Fellow Henry L. Logan, left, at recent luncheon in 


his honor. Plaque commemorating his distinguished 


service to Holophane Co., Inc., is being presented by 
Charles Franck, president of the company. 


1959 Code eontains a considerable num cilities, specific data on the activities car 


changes in substance, as well as a ried on by each station and names of 


revision in format contracting officers and small business 


specialists are also included. 
Classification and Definition of Dia- Jesse L. Lewis, Lt. Col. U. S. Army, 
Guide, is editor of 


Defense R & D 


grams and Charts Used in Electrotech- Ret., who edited the 


nology, First Edition, lication 113, the weekly publication 


Commis Contracts Report. 

Farm Electric Sales Handbook, pub 
Farm Group, Edison Electric 
Institute, 750 Third Ave New York 17, 


electronic =~ y. 66 pages; leaf; $3 
lished for the first 


lished by 
} 


diagrams 


50 plus 


postage. 
lassifications are in 

lesigned f s ) rural salesm f 
to purpose and Designed for use by rural salesman o 
eleetric eleetri 


power companies, equip 


presentation 
Eleetr 


the book, is a 


otechnieal ment manufacturers and agricultural ex 
book 


ipplica 


tension services of colleges, the 


in 1904 to co contains information on various 


tions of electricity on the farm. Subjects 


echnology stand 
National 


the American Stand 
U as cooling ; 


overed include electrical equipment for 


Committee of 


the farm shop, dairy, brooding, egg 


underfloor electric heating 


presents 


eables; sprinkler and irrigation systems. 


Advantages of the electrical equipment 


ire discussed and data on costs and av 


Dept in Stand 


PR 99, 
mal - New erage kw-hr use are also included 
EEL’s 


idditions to thé 


Farm Group plans to publis! 


book from time to time 


Defense Research and Development 
Catalog No 


Commodity Standards 


Commercial Standards, 


Contracts Guide, Jesse L. Lewis, Editor; 
| d by Vineent F. Callahan, 


Evans 978, published by 
Washington 5, D. C., 150 pp., $25. Division, U. 8. 


- 


Department of Com 


Washington 25, D. ¢ no chargé 


merce, 


\{ non-technicea souree book for busi 

P , “4 , The new list of commercial standards, 
nessmen, this repor on the Soe billion 
, . July 959 w availabk 
program of rese irch and deve lopment au revised to ul; 1, 1959, is no availal 
; . f lepartme ge sree, The 
thorized by the U. 8. Department of De rom the Department of Commerce. The 
> , index lists all commercial standards in 22 


ense, Advanced Research Projects Agen 
gives 


idivice and information on how to obtain 


. leasifies . ‘ ra 
Army. Navy and Air Force. classifications including, among others, 


electrical and mechanical equipment, 


plastics, and heating, ventilating and re 


government contracts. Special feature of 


the book is a map of the United States frigerating equipment. A supplement 


showing locations of 228 military instal lists new standards in preparation and 


lations which give research and develop existing standards under revision. 


ment contracts. State maps of such fa (Continued on page 28A) 
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LOUVERS 


Se 


NEW “‘HAPPY'"’ EMPHASIS Silvray’s Color-ceil system 
ON NEW YORK’'S GAY WHITE WAY panel effect through the 
(plastic drop-in panels) pl 
To produce 4 to 5 times the illumination found in most lighting units. The panels ta 
stores, Silvray Fixtures with Sink from the reflected ceiling 
=d with outstanding comfortable light in the 
obtained. (Ordinary store lightir 


i , it ha nN found that the S 
| { rs d anlines ‘Y > de the lightin< 
larily an indirect lighting system which JUN 1g tO CleaMiness a n — nade the lighting 
‘ ~ 2 e6 ‘ ' he eves" thus in r > Ti Tal ie 
thirds of the light from the ceiling. The other Ca nt es thus improving efticiency and reliey 
1e illumination comes directly from the 
| 


rescent Lam hielded by Sink 2S -olored Louvers on your next 


Its. Write for bulletin. 


produced and sold by 


SINKO MANUFACTURING AND TOOL CO. 
7310 W. WILSON AVE., CHICAGO 31, ILL. 
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Commercial standards are voluntary 


standards developed at the request of 


industry, to provide a basis for fair 


competition. 


Symposiums of the 2nd National 
Lighting Exposition, available from Na 
Lighting Expositions, 550 Fifth 
Y., $5.00. 


tional 
A ve New York 36, N 


talks 
given during the Symposiums of the Na 
Mareh 1-4, 


Coliseum, 


Transcriptions from tape of 
Lighting Exposition, 
New York City 
multi-lithed 


tional 
1959, at the 
are available in form. The 
talks, all by well-known authorities in the 
lighting field, cover such topics as office 
street and lighting, 


lighting, highway 


irchiteeture, institutional 


light and 


lighting and lighting for selling, indus 


try, theatres and recreation 


Why Automation?, published by Na 
tional Office 
1931 Old York Road, 
$5.00 


Management Association 


Willow Grove, Pa., 


This booklet reports the effeet of auto 


mation on offices, based on the experi 


ences of 369 companies who installed 


automated data processing machines. The 
report details the factors involved in the 
decision to adopt automation and the ef 


fects automation has had on company 


growth. Copies of the complete 


NOMA 


report, 


including the Automation Rib 


liography (a classified bibliography on 


automation may be secured from 


NOMA at the above address. 


Area Floodlighting Made Easy! avail 
able from Crouse-Hinds Co., Syracuse 1, 


New York, 16 pages Free. 


Reference guides for selecting incan- 


deseent or mercury floodlights, general 
purpose or heavy-duty types, and for de- 
termining how many floodlights are need 
ed based on the size of the area to be 
lighted are contained in this booklet, thus 
plans for parking 


simplifying lighting 


areas, construction sites, shopping cen 
ters, farm yards and other open areas. 

Footcandle charts and installation dia 
grams are included, along with listings of 
floodlights and mounting accessories. 

Writing and Publishing Your Tech- 
nical Book, published by F. W. Dodge 
Corp., 119 West 49th St., New York 18, 
_ ma 

Tips on how to plan and prepare 
manuseripts for technical books, how to 
and other details of 


contact publishers 


the business of writing a book are con 
tained in this 50-page booklet available, 
without charge, from the publisher. 

Engineering Educa- 
State 


Seminars on 
published by 
lowa, 34 


tion, Iowa Univer 


sity, Ames, pages. 


counsellor of high 
booklet is a 


Designed to aid the 


school students, this report 





Region 


South Central and 


Southeastern 


Southwestern Robert 


Phoenix 


Sioux C 





1960 Regional Conferences — IES 


Place 
Pe ibody Hotel 
Memphis, Tenn. 


Driscoll Hotel 


Corpus Christi, Texas 
Westward 


ATIZ 


Ambassador Hotel 


Los Angeles, Calif 


Benjamin Franklin Hotel 


Seattle, Wash 


Sheraton Martin Hotel 


Carter Hotel 


Cleveland, 


Wentworth By 


Portsmouth, 


Date 
April 21-22 
April 25-26 
Ho Hotel April 28-29 


May 16 


May 9-10 


Ia 


Ohi 








Laghting News 


on a seminar on engineering education, 
held at Iowa State University last May. 
Included are talks by Dr. Glenn Murphy, 
head of theoretical and applied mechan- 
ies, and by Dr. E. W. Anderson, head of 
of aeronautical engineering, and a re 
port on the discussion groups held after 
the talks. A of book 
lets are available on a come, first 
of Engi 


number 
first 
Dean 


limited 
served basis, from the 
neering at the University. 


Guide for Loading Dry-Type Distri- 
bution and Power Transformers, 
C57.96, published by and available from 
the American Standards Association, 
Dept. PR 107, 70 East 45 St., New York 


17, N. Y., $1.35 


Intended as an appendix to the C57.12 
series of standards for power and distri 
bution transformers, but not as part of 
the ¢ 
recommendations for the loading of dry 


them, ‘57.96 guide covers general 
type distribution and power transformers 
that limited to 
150C and 2206 


erating temperatures. The guide includes 


have insulation systems 


maximum hottest-spot op 


recommendations for both ventilated and 


sealed, nitrogen-filled, dry-type trans 


formers. 


American Standard Physical and 
Electrical Characteristics of 400-Watt 
BT-37 (H1) Fluorescent Mercury Va- 
por Lamp, (©78.1304-1959; 400-Watt 
BT-37 (H1) Mercury Vapor Lamp, 
C78.1305-1959, available from the Ameri 
ean Standards Association, Dept. PR 97, 
70 East 45 St.. New York 17, N. Y., 


35 cents each, 


The Standards Association 


has made 


American 
available two approved revi 
400 watt 


vapor lamps, which are being used at an 


sions of standards on mereury 


rate for street and factory 
Physical 
both 


designations, 


increasing 
lighting. characteristics dis 


eussed in standards are base and 


bulb 


perature limits. Operating characteristics 


dimensions and tem 


include lamp volts, lamp current amperes, 


lamp watts, and sustaining volts, 


American Standard Specification for 
Rigid Steel Conduit, Zine-Coated, C80.1 
1959; Rigid Steel Conduit, Enameled, 
C80.2-1959; Electrical Metallic Tubing, 
Zine-Coated, (80.3-1959, available from 
the American Standards Association, 
Dept. PR 104, 70 East 45 St., New York 
17, N. ¥ 


80 cents each 


Revisions of the three basic standards 
for metal conduit and tubing for electri 
systems have 


eal raceway been approved 


by the American Standards Association 
Of interest to contractors and other users 
of electrical wiring, as well as to manu 


(Continued on page 
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NOW FROM BENJAMIN 


LUMI-FLO 


the proven 3 in 1 troffer 


a 


FROM A SINGLE SOURCE 
Lighting 
Cooling 

— Heating 





Air flows from duct through 
fixture, by-passing lamps 
completely. 


versatile troffer ever created. 

Mditioning troffer proven in over one- 

allations from coast to coast—it’s 

s efficient —it’s revolutionary. Combined 

g, heating and air-conditioning in one unit, 

akes possible more attractive interiors by com- 

pletely concealing the air diffuser, thus eliminating 
cluttered ceilings. 

Developed and tested by the most respected name 
in the lighting industry, the Lumi-Flo troffer offers 
new engineering freedom for those who design with 
light. 

~ Available in a variety of For fixture engineering at its finest, look to 
eves pera edd a gre Benjamin. Your local Benjamin representative will 
— plastic secon ee oat you. Contact him on any problem 


me 5* eee 


/ 
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CENTRAL OKLAHOMA CHAPT 
Associate Member 
Dunlop, P. 1 Oklahoma Gas & | 
Oklahoma City, Okla 
CHICAGO SECTION 
Associate Members 
Berg, R. L., Corn 
Matulionis, Janine 
CHINOOK CHAPTER 
Associate Members 
Andersen, A. 5S 
Calgary Alta 
Louie, E. G. | 
Dept., Calg 
Ramsey G I 
Alberta, Calgary 
(CLEVELAND 
fesociate Members 
jlossom, H. H., I 
land, Ohio 
Crissey, G. M., Clevel: 
ce Cleveland, Ohi 
. COASTAL Beno CHAPTER 
RETIRING Golden Gate Section Chairman John C. Epperson (left) is presented matete Boule 
with transistor radio in appreciation of his leadership during an eventful 
led sponsorship of the National Technical Conference. 


Section year which inchs 
ying Chairman Walter G. Bayha conveys the Section’s thanks as South 


In 
Pacific Coast Regional Vice President James E. Barnes (far left), J. W. Rich- 


ardson (second from right), speaker at the meeting and Arthur S. Tylor, 


Section Seeretary, look on. 








MARITIME CHAPTER 
embers 


Le 


City 
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Now you can get optional 


SLOTTED Reflectors 


on these Crouse/Hinds Lighting Fixtures 


Reduce fatigue, accidents and worker tension; improve 
Explosion-proof—Type EV working environments and employee relations. In both original and 
Dust-ignition-proof—Type DL replacement installations in major plants, the new slotted reflectors 


——— dome or angle exclusive with Crouse-Hinds—produce the following results 
renectors * 


© Elimination of dark, dungeon-like areas above reflectors 
© Elimination of harsh brightness contrast, improving visibility 
and seeing comfort 


® Reduction of fatigue of workers, and accidents due to fatigue 


©@ Increase of production in machine work, assembly 
and inspection operations 


© Reduce fixture operating temperature and worker discomfort trom 
reflected heat, especially with low-hanging fixtures 


Vapor-tight, weather ® Reduced accumulation of dirt and dust, due to improved 
resistant types ¥ and VM in air circulation through reflectors 
slotted dome or ajigie 


e Slotte flec are _ 18 . 
reflectors Slotted reflectors are white enamel finish inside and out 





FOR COMPLETE INFORMATION on all Crouse-Hinds lighting 
fixtures equipped with the new slotted reflectors CrouUsE PERS Se 
call your nearest Crouse-Hinds distributor, or write us 


SYRACUSE NEW YORK 





OFFICES: Atlonta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dollas Denver Detroit Houston Indianapolis Kansas City 
los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St. Louis St. Pov! Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. Richmond, Va. 

CROUSE-HINDS COMPANY OF CANADA, LTD., TORONTO, ONT. CROUSE-HINDS INSTRUMENT COMPANY, INC., SILVER SPRING, MARYLAND 
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RADIO INTERFERENCE 
WAVES 








LIGHT WAVES 


EC COATING 


— —— 
ere 7 ae a - » tol wy io - “> 


i 


GROUND 











PATTERN #70 


OE. al 





PYREX® E-C coated pattern No. 70 
stops radio interference from fluorescent lamps 


Radio interference radiated from hot cathode 
fluorescent lamps ceases to be a problem 
when you put them in back of a panel of 
Pyrex E-C coated pattern No. 70. Every- 
thing radiated in the range of .018 to 25 
megacycles is stopped at the surface of the 
Pyrex panel—and yet the panel effectively 
transmits 70 to 78% of the open troffer 
illumination. 

This new panel is the perfect answer for 
those situations where brightness must be 
controlled yet where radiated interference 
cannot be tolerated. Hospitals where elec- 
tronic apparatus of any kind is being used, 


research laboratories, radio stations, and 
radio stores can all use this glass. 

Brightness is controlled by an over-all pat- 
tern of uniformly distributed hexagonal 
pyramidal prisms. The panel can be cut to 
any desired shape or size. 

Radiation is controlled by a hard, scratch- 
proof coating of electrically conductive film 
permanently fused to the glass. A “%-inch- 
wide metal grounding strip is fused to the 
film around the edge of the glass. 

For complete data on performance and 
design, write Lighting Sales Department, 61 
Crystal Street, Corning, N. Y. 


*) CORNING GLASS WORKS 


CORNING MEANS 


RESEARCH IN GLASS 
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FROM THE NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT... 


NEWS 
about 
lighting’s 
most 
versatile 





design 
elements 


UNI-FRAME 


recessed incandescent lens box line 
9) 














a] i Bs 6 OR og. 


rr 
= 
Architects: Kahn & Jacobs, New York City 
msulting Engineer: Jaros, Baum & Bolles, New York City 
ntractor: George A. Fuller Co., Boston, Mass 
lectrical Contractor: Lord Electric Co., Boston, Mass 
ectrical Distributor: George H. Wahn Co., Boston, Mass 


Facing Boston's recently-opened Southeast Expressway 
stands one of the newest, most modern office buildings 
in New England . . . the beautiful branch office of The 
Travelers Insurance Company. 

One of the most significant features of this new struc- 
ture—designed to provide an ideal working atmosphere 
of efficiency, comfort and attractiveness—is the lighting. 

Over 5,000 Sylvania Troffers, equipped with Owens- 
Corning Fiberglas* Polarizing Light Panels, give excel- 


lently diffused, polarized illumination with a minimum of 


reflected glare and extremely low brightness. 





THE FIBERGLAS POLARIZING LIGHT PANEL... 
used in this installation offers many distinctive ad- 
vantages. The minute Fiberglas Flakes imbedded in 
the panel polarize the light to provide well controlled 
yet diffuse illumination . . . light which minimizes 
direct-from-fixture glare as well as reflected-from- 
room glare. 

The unique qualities of this panel provide soft, 
comfortable illumination and a clear, flat, quiet- 
looking appearance. 











*T. M. Reg 


SO mopeEeRN 


Raa LIGHTING By 


SYLVANIA 


lights the way 
for TRAVELERS 


on Boston’s new Expressway 


Recessed Troffers by Sylvania offer unique advantages 
for designers and builders including: 

e the ability to fit ALL popular ceiling types through the 
use of only three types of fixture housing. 

e a broad choice of fixtures—I’ and 2’ widths, individual 
and row mounting, 4’ x 4’ units, down-lighting accent 
units. 
choice of 10 attractive and effective standard shieldings. 
labor-saving, time-saving installation features such as 
the exclusive Snap-Up Hanger which eliminates the 
use of hanger straps for many ceilings. 

The next time your plans include recessed troffers be 
sure to check the advantages of Sylvania Troffers. For 
complete information write to: 

SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELectric Propucts INc. 
Department 59-12 
One 48th Street, Wheeling, West Virginia 


¥SYLVANIA® 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS * BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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{JUUQLEODUUOA ANON TO NOAA A 1 


PUBLICATIONS 


of the 


ILLUMINATING 
ENGINEERING 
SOCIETY 


1860 Broadway, New York 23, N.Y. 


The Publications of the Illuminating Engineering 
Society listed here summarize the vast amount of re- 
search, investigation and discussion of hundreds of 
qualified members of the Society working on technical 
committees, and carry the full approval and authority 
of the Illuminating Engineering Society. 

1.E.S. Publications are available, in single copies as 
priced, to anyone requiring knowledge of the newest in 
lighting application and the supporting technical in- 
formation. Should quantities be desired for further 
distribution, such as for educational or promotional 
purposes, prices may be obtained by writing Publications 
Office. 


This is your order form. Indicate number of copies ordered 
before each item; fill in name and address on back of form. 


— HB-3 LE.S. LIGHTING HANDBOOK 
Third Edition $10 
Add 50¢ for mailing outside U. 8. and Canada. Special 
registered single copy price to 1.E.8S. members, $7.50; 
unless previously ordered. Quantity prices on request. 
Write for brochure. 


NEWEST of famous I.E.8. Lighting Handbooks. Published 
March 1959. Over 1100 pages latest information on lighting 
techniques, applications and theory . . . plus equipment data. 
Includes all new lighting levels developed from Blackwell 
research studies. All-new index and cross-index. Application 
sections rearranged for subject headings; 25 sections in all, 
many new. Complete revision of previous two editions; more 
comprehensive, easier to use than ever. 


Designed for use of lighting engineers and specialists; lighting 
consultants, architects, designers ... anyone who plans, installs, 
of manufactures lighting systems or equipment. 


1.E.S. RECOMMENDED LIGHTING PRACTICES 

These booklets are the complete, standard recommenda 
tions for lighting the prescribed areas, and are among the 
most comprehensive and important of all Society publica- 
tions. As indicated, some of these recommendations are the 
work of committees of the American Standards Association, 
with collaboration by appropriate committees of the I.E.S. 
All have the approval of the Council of the Illuminating 
Engineering Society, and the the latest official I.E.S. recom 
mendations. 

In general, the information contained in these Recom 
mended Lighting Practices covers completely the area 
shown in the title. Included in the data are suggested 
types of lighting systems and luminaires; levels for gen- 
eral lighting and for specific areas; analyses of seeing 
tasks; and other information essential to lighting the area 
and of value to lighting engineers and specialists, archi- 
tects, construction people and others. Each practice is 
fully illustrated with charts and photographs. 

RP-1 ire LIGHTING (1956) 


.S. Recommended Practice 32 pp 


RP-4 LIBRARY LIGHTING (1950) 
1.E.S. Recommended Practice 16 pp. 
RP-5 DAYLIGHTING (1950) 
LE.S. Recommended Practice 40 pp 
RP-7 INDUSTRIAL LIGHTING (1952) 
American Standard Practice 40 pp 
RP-8 STREET AND HIGHWAY LIGHTING (1953) 
American Standard Practice 32 pp 
RP-9 SUPPLEMENTARY LIGHTING (1953) 
1.E.S. Recommended Practice 16 pp 50c 
RP-10 PROTECTIVE LIGHTING (1956) 
American Standard Practice 20 pp 50c 
_.. BP-1l RESIDENCE LIGHTING (1953) 
LE.S. Recommended Practice 44 pp $1.00 


RP-2 (Stores @ Other Merchandising Areas), RP-3 (School Lighting 
and RP-6 (Sports Lighting) are out of print. When revised publications 
are available they will again appear on thia list 


DECEMBER 1959 


1.E.S. COMMITTEE REPORTS 


Lighting recommendations based upon studies (re- 
search, surveys of current practice, and experimental in- 
stallations) of I.E.S. Committees and Subcommittees cov- 
ering all phases of lighting. Completely illustrated, these 
reports contain detailed information on many lighting 
problems peculiar to the industry or operation involved 
as well as providing general data as to lighting systems 
and luminaires; recommended quantity and quality of 
illumination; and analyses of specifie seeing tasks. 


CP-1 LIGHTING FOR WOOLEN AND WORSTED 
TEXTILE MILLS 12 pp. 


CP-2 LIGHTING FOR MACHINING OF SMALL 
METAL PARTS 132 pp. 


CP-3 LIGHTING FOR FLOUR MILLS 8& pp. 
CP-4 LIGHTING FOR CANNERIES 36 pp. 
CP-5 LIGHTING FOR BAKERIES 16 pp. 


CP-6 LIGHTING OF CENTRAL STATION 
PROPERTIES, CONTROL AND LOAD 
DISPATCH ROOMS 20 pp. 


CP-7 LIGHTING FOR CENTRAL STATION 
HIGH BAY AREAS 12 pp. 

CP-8 LIGHTING OUTDOOR LOCATIONS OF 
CENTRAL STATION PROPERTIES 16 pp. 


CP-9 LIGHTING INDOOR LOCATIONS OF 
CENTRAL STATION PROPERTIES 20 pp. 


CP-10 LIGHTING FOR STEEL MILLS 
PART I: OPEN HEARTH & pp. 


CP-11 LIGHTING FOR FOUNDRIES 16 pp. 

CP-13 LIGHTING TRAFFIC TUNNELS 
AND UNDERPASSES 16 pp. 

CP-14 CONTEMPORARY LIGHTING IN MODERN 
AND TRADITIONAL INTERIORS 64 pp. $1.00 
Combines recommended residence lighting techniques 
with good decoration, written in layman’s language 
and completely illustrated. Shows all types of light 
ing equipment, both installed and portable, recom 
mended color combinations, from Colonial to Modern 
interiors. 

FUNCTIONAL VISUAL ACTIVITIES IN 

THE HOME 12 pp. 250 
Provides much of the technical materiai supporting 
the combination of good decoration with lighting in 
CP-14 above. Extremely useful to lighting equip 
ment designers, engineers, and because of the numer 
ous sketches and measurements, non-technical people 
as well. 


CP-16 CURRENT LIGHTING PRACTICE FOR 
TELEVISION PRODUCTION 8 pp. 15¢ 


CP-17 PROGRESS IN TELEVISION STUDIO 
LIGHTING Addenda to CP-16 4 pp. 10c 


CP-18 CURRENT LIGHTING PRACTICE FOR 
COLOR TELEVISION PRODUCTION 4 pp. 10c 


CP-19 LIGHTING FOR COMMERCIAL 
KITCHENS & pp. 150 
CP-20 LIGHTING FOR HOTELS 42 pp. 70c 


CP-12 (Transportation Lighting) ia out of print. When revised publica 
tion is available it will again appear on this list 








1.E.S. LIGHTING DATA SHEETS 





EDUCATIONAL 


Each I.E.S. Lighting Data Sheet deseribes an actual, __ BD-1 LABORATORY ACTIVITIES WITH LIGHT 
outstanding lighting installation, complete with photo- (1959) 42 pp. __ $1.00 


graphs, drawings and engineering data. They are published 
in a series of 24 sheets each year, and current sheets 
cover such subjects as lighting for metalworking, textile, 
stores; offices; 


automobile and other industries; schools; 


Attractively prepared ‘booklet for secondary schoo} 
students. Supplements physics or science texts with 
12 laboratory experiments specifically on light and 
lighting; easily performed with minimum equipment. 
Designed to interest young people in lighting and 


drafting rooms; churches; auditoriums; banks; museums; lighting careers. 
residences; indoor and outdoor recreational areas; streets 
and highways; and other special applications. 
Printed on heavy gloss paper, punched for standard ring LIGHT MEASUREMENT & TESTING 


binder, data sheets are an excellent “idea” file for light- 


ing people, consulting engineers and architects; ideal for _. LM-l GUIDE FOR ELECTRICAL MEASURE- 
promotional distribution by manufacturers and electric MENTS OF FLUORESCENT LAMPS 
utilities. American Standard 4 pp. 25e¢ 
Lc . : —_. LM-2 LB.8. GUIDE FOR ELECTRICAL 
LES. Lighting Data Sheets are delivered throughout MEASUREMENTS OF MERCURY VAPOR 
each year in groups of eight; three mailings for the entire LAMPS 4 pp. 10 
24-sheet series. First eight of each series are mailed for LM-3 LE.S. GUIDE FOR LIFE PERFORMANCE 
delivery in June; second eight in October; final eight in TESTING OF FLUORESCENT LAMPS 2 pp. _10¢ 
Feb uary of following year. Subscription, 24 sheets per _. LM-4 GUIDE FOR PHOTOMETRIC TESTING OF 
t, $1.25; 10 or more sets, $1.00 each. Prices on mini- FPLOODLIGHTS OF 10 TO 160 DEGREES 
mum quantities of 100 individual sheets upon request to TOTAL BEAM SPREAD 16 pp. -—— 900 
this offiee. _. LM-5 GUIDE FOR OUTDOOR ILLUMINATION 
TESTS 6 pp. 25c 
— ZIV Series, 24 sheets $1.25 _.. LM-6 GENERAL GUIDE TO PHOTOMETRY 
The current 1959 Series; orders now being 24 pp 60c 


accepted for delivery as outlined above. 


LM-7 CALCULATING COEFFICIENTS OF 


_.. REXIE Series, 24 sheets $1.25 UTILIZATION 36 pp. : —... 506 
_. REIE Series, 24 sheets $1.25 _. LM-8 WORK SHEETS FOR LM-7 & pp. per set 5c 
_. LD-l 15 HOME LIGHTING IDEAS 15 sheets $1.00 _. LM-9 LE.S. GUIDE FOR PHOTOMETRIC 

Attractively packaged, 15 home lighting data sheets, MEASUREMENTS OF FLUORESCENT _ 

gathered and prepared especially for this publication. LAMPS § pp. —_———_—— 
_. LD-2 HOME LIGHTING IDEAS FOR KITCHENS — _LM-10 LE.S. GUIDE FOR PHOTOMETRIC 

AND BATHROOMS 1° sheets 50c TESTING OF OUTDOOR FLUORESCENT 

Special packet of ten new home lighting data sheets, LUMINAIRIES § pp. 150 

sh de l ht f PW Al B ceue 

Sorin motors, lehting for pew aud remodel _ gat £m, @umDm rom rworoumraro 

. pa . , TESTING OF SEARCHLIGHTS £ pp. 15¢ 


to any home lighting idea library. 


14 eets 


LM-12 LE.S. GUIDE FOR MEASURING 


LD-3 DEBCORATIVE HOME LIGHTING IDEAS = AND REPORTING DAYLIGHT 


1, 
ee ILLUMINATION 4 pp... 10¢ 


Packet of 14 home lighting data sheets each featur 
ing an outstanding idea for decorating with light; LM-13 REPORTING PHOTOMETRIC PERFORM- 


do-it-yourself instructions for fireplace, wall niche, 


shelves, drapery wall, ete. 


ANCE OF INCANDESCENT FILAMENT 
LIGHTING UNITS USED In THEATER 


(Sheeta in LD-1, LD-2 and LD-3 not included in AND TELEVISION PRODUCTION 


annual Series 


Recommended Practice 8 pp. 250 


Do not detach. Mail entire form. New list will accompany invoice. 





To: ILLUMINATING ENGINEERING 
Publications Office 
1860 Broadway, New York 23, N. Y. 


(Please print or type) 


Name 


Street 


City 
C] My check (m.o.) enclosed. 


For orders totalling $2 or less, please 
pedite handling and shipment to you. 





ORDER FOR LE.S. PUBLICATIONS 


Send to me at the address shown below copies of I.E.S. Publications indicated elsewhere on this list: 


SOCIETY 


Date : 


If 1.E.8. Member 
Your Section/Chapter 


Zone ...... State 
C0) Bill me. 
enclose check, money order or stamps with order. Prepayment will ex- 
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(Continued from page 304A) 


MEXICO CHAPTER 
Associate Member : 


Martinez Granados, A., Martinez Y Levy, 8.A., 
Mexico 12, D. PF. 


MISSISSIPPI CHAPTER 

Associate Members: 

Arnold, R. J., Power Electric Co., Jackson, 
Miss. 

Carter, Howell, III, 3004 North West St., 
Jackson 6, Miss. 

Clark, J. A. Stuart C. Irby Co., Jackson, Miss 

Kelly, W. W., Jr., Fluorescent Maintenance 
Service Inc., Jackson, Miss 

Oliver, C. B., Stuart C. Irby Co., Jackson, 
Miss 

New ENGLAND SECTION 

Associate Members 

Abele, J. E., 31 Mount Fort Road, Newtown 
Heights, Mass. 

Dearmin, D. G., Litecontro!l Corp., Watertown 
Mass. 

Ostrow, J. J., Ostrow Electric Co., Worcester, 
Mass. 

Pappi, A. L., 669 Main St., Wareham, Mass 

Scoville, A. E., Instrumentation Laboratory, 
Massachusetts Institute of Technology, Cam 
bridge, Mass. 

Silvagni, Alexander, A. 8S. Electrical Contract 
ing Ce., Quincy, Mass 


New JERSEY SECTION 

Associate Members 

Avia, A. L., The Alton Co., Inc., Union City 
N. J. 

Brief, R. S., Esso Research & Engineering Co 
Linden, N. J 

Eden, Henry, Morristown Electrical Supply 
Co., Morristown, N. J 


New YORK SECTION 
issociate Member 


Weibel, Jean, Century Lighting, In 
York, N. Y 


NoTRH TEXAS SECTION 

Associate Members 

Cotton, E. A., Allen Cotton Associates, Grand 
Prairie, Texas 

Ford, J. D., Texas Electric Service Co Fort 
Worth, Texas 

Gunter, O. L., Gunter Electric Co., Ft. Worth 
Texas 

Hill, V. B., Walter J. Huemmer, Dallas, Texas 

King, R. F., W. R. C. Smith Publishing Co 
Dallas, Texas 

Stadler, W. C., Jr., Lighting Dynamics, In 
Dallas, Texas 

Teasley, Billie Louise, Lighting Dynamics, Inc 
Dallas, Texas 

Vikre, H. M., Lighting Dynamics, Ine., Dallas 
Texas 

On10 VALLEY SECTION 

Associate Member 

Wedding, W. R., Whiteway Mfg. Co., Cincin 
nati, Ohio 

OREGON SECTION 

Asso igfe Members 

Campbell, D. D.. C & S Electric, Eugene, Ore 

Huber, D. J., Barker Electric Co., Eugene, Ore 


OTTAWA SECTION 
dissociate Member 
Dutton, E. A. S., Department of National De 
fense, Ottawa, Ont 
PHILADELPHIA SECTION 
issocvate Member 
Christou, N. J., General Electric Supply Co 
Philadelphia, Pa 
PITTSBURGH SECTION 
Associate Member 
Kreindler, Richard, P.O. Box 8220, Pittsburgh, 
Pa 
PuGET SOUND SECTION 
Associate Members 


Axelson, A. M., Puget Sound Naval Shipyard 
Bremerton, Wash 

towker, H. C., Noise Control of Seattle, Inc 
Seattle, Wash. 


(Continued on page 40A) 
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EXCLUSIVE 


Sato fio. 2 


EXCLUSIVE 


aed 
my @UIOTa Ps 
Le Le " ; Yh \ 
aluminum slide-in frame for Sone” Ona 


glass and plastic diffusers lightproof closure 


EXCLUSIVE 


lees? Z Ree". : ; Msety 
Lal oe, oe a, - _ - 


we 


*authorized Holophane distributor 
Get the complete AURORA 


story . . . write today for @) G@) Feve li) 


our new Bulletin T-759. 
SOLD ONLY THROUGH QUALIFIED ELECTRICAL DISTRIBUTORS 
METALCRAFT PRODUCTS CO., INC., 6225 State Road, Phila. 35, Pa. 
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NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 





> 






New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 3-cent postcard addressed to 
Publications Office. 


(1) ECCLESIASTICAL LIGHTING Folio 


of contemporary commercial and ecclesi 


sstical lighting lesigns illustrates new 


concepts in church lighting. Details show 
fixtures as well as companion installations 
specifications on dimen 


NL Corp 


m full color, give 
tt i other data 


Hons, W 


ge 
Cleveland, O} 


cross references 


(2) BALLAST GUIDE New 


guide shows compat eatalog number 
equivalent for | sts of other manufas 
tur Prov t st rating table anil 
ther t mF mounting dimension 
cod lating Universal Mfg. Corp 
Pat N 


(3) RECESSED DOWNLIGHTS Pight pag 


vy folded brochure 


shows company’ 


nique 
me of recessed brightness low! 
ghts xplains ri ples of ght distri 
bution involved and gives full specifica 

! listribution curves, dimensions an« 
ther ins ition and specifying data 
Gotham Lighting Corp., Long Island City 
N. ¥ 


(4) PLASTIC EXTRUDEDSHAPES 


Double sheeted pamphlet depicts nearly 


' of company's rigid die shape extru 
ons in polystyrene or aerylic plastic in 
etun size for wall-mounting as a con 
eniene to designers of luminaires. Gives 
mp rules for ordering these shapes or 
iriations f then Rotuba Extruders 

Ir I pn, N. ¥ 


(S) COMMERCIAL FUORESCENT UNITS 


New 4 page, three-color brochure gives 
complete information on company’s line 
of surface nd pendant fluorescent ligh 
ng fixtures. Introduces four new con 


mercial designs and shows improvements 
in older models, as well as providing 
E.T.L. reports, ealeulator charts and de 
tails, and full specifications. 


Tne Jersey City, N. J 


Lightolier, 


(6) CONTROL CONSOLE Bulletin 5416-1, 


eight pages, deseribes new control con 
for company’s Mark II and Mark III 


ighting eontrol systems for theaters, 


suditoriums, and other assembly areas; 
neludes photographs, construction fea 
ires and performance characteristics, and 
wiring design. Vickers, Ine., 


St. Louis, Mo 


schematic 


(7) RECESSED INCANDESCENT Bulletin 


09 deseribes company s ** Space Lites,’’ 


essec neandeseent luminaires for use 
commercial, public building and home 
itions 'wo-color, 4-pag folder 
ides some dimensions and installa 


lat Alkeo Mfg. Co., Chieago, Ill 


(8) INTEGRATED CEILINGS One sheet 
guide to integrated ceilings contains de 
tion of luminous or integrated ceil 
ing, type of ceiling tile, complete installed 
ost ind applications for each system, 
prepared especially for architects, engi 
neers and contractors. United Lighting 
ind Ceiling Co., Oakland, Calif 


(9) POLE CATALOG Complete, binder 
style catalog of company’s lighting stand 
ris has two n u divisions; steel and 


minum, each seetionalized with indi 


lual numbering systems and tabs. Styles 
of each standard are pictured on separate 


pages together with dimensions, base 


tvpes, et Kerrigan Iron Works, Ine., 


Offer good for two months only 


Circle mumbers wanted. Enter name and address. Clip out and mail. 


PUBLICATIONS OFFICE 


ILLUMINATING ENGINEERING SOCIETY 


1860 Broadway 
New York 23, New York 


Send me items circled below: 


(10) COMMERCIAL FLUORESCENT Four 
eatalog sheets show 
**Wafer,’’ 
series of fluorescent 


new, two-color 
** Achromatic,’’ 


lite,’’ and ‘* Envoy’’ 


** Prisma 


luminaires for general commercial, school, 
and other installations. Sheets give com 
plete lighting calculation data and appli 
cation factors, as well as other specifica 
tion details. Keystone Electrie Mfg. Co., 
Philadelphia, Pa. 


(11) FLOODLIGHT CATALOG (atalog 
320 is presented with four-color cover and 
dividers; 184 pages divided into 14 see 
tions, each with table of contents, 


complete deseriptive and ordering infor 


to give 


mation. Several sections are entirely new 
in this company ’s first such catalog since 
1952. Crouse-Hinds Co., Syracuse, N. Y. 


(12) ALL WEATHER RECESSED UNIT 
Four page, two-color folder shows com 
pany’s ‘*‘Contempo’’ series of recessed 
incandescent luminaires for outdoor in 
stallation in a variety of areas. Folder 
provides light distribution curves, retle« 
tanee factors and other techni and 
installation data. Marvin Electr Mfg 


Co., Los Angeles, Calif 


(13) STREET LUMINAIRE Bulletin B559 
describes new ‘‘ Broadstreeter’’ itdoor 
fluorescent luminaire for streets, parking 
ireas, shopping centers, ete., desig d for 
ype III and IV light 
plains features and give installation and 
catalog data Metaleraft Products Co 


Inc., Philadelphia, Pa 


distribution, ex 


(14) HOME LIGHTING U nique, miniature 
§4-page catalog illustrates complete line 
of lighting fixtures for homes, shows more 
than 268 fixtures with a variety of fin 
ishes. Booklet contains complete sections 
on both indoor and outdoor lighting, in 
eluding detailed specications on men 
sions, wattage and ordering data. Prog 
ress Mfg. Co., Ine., Philadelphia, P 


(15) LIGHTING CONTROL SYSTEM 
Bulletin tells of Mark II system of light 
auditoriums, 


ing control for theaters, 


schools, ete., includes photographs and 
dimensional drawings of the dimmer units 
ind other components, operationa data, 
typical installation information and list 
of representatives. Vickers, Ine., St. 


Louis, Mo. 


(16) SCHOOL LIGHTING Four-page, two 
eolor folder shows ‘*‘ Federal’’ ine of 
fluoreseent high-level lighting unit for 
s¢ hools, deseribed as an ‘‘econon "? Ge 
ture; provides details of company’s other 
lines of fluorescent luminaires. Smitheraft 


Lighting, Chelsea, Mass 


oO 


1 2 3.6 CU 5 eo 7 8 10 11 12 13 


7) FLUORESCENT FLOCDLIGHTS 
14.15 1% 17 #18 #19 #20 21 -22 23 24 25 ~~ = \?? : 


Bulletin GEC-1487B in six pages describes 
line of fluorescent floodlights for bill 


Nome boards, loading areas, highway guide 
Company signs, etc.; a rotating junction box 
which allows 360-degree aiming is dia 

Street gramed; shows light distribution and 
General Electric Co., 


photometric data. 


City Zone State Schenectady, N, we 
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(18) COMMERCIAL FLUORESCENT | 
Bulletin 700 deseribes ‘‘* Power-Lux’’ 
luminaire designed for commercial appli 
eation of new, improved high ouptut 
lamps, explains how high intensity illumi 
nation and controlled brightness is at 
tained through use of compound curved 
louvers; gives full specifications, photo 
metrie data, ete. Lighting Products, Ine., 
Highland Park, Til. 


(19) LUMINOUS CEILING Fight-page, 
three color folder shows complete assort 
ment of luminous ceiling styles available 
from this company; describes variety of 
hangers under several conditions; shows 
some typical installations. Luminous 
Ceilings, Ine., Chicago, Il) 


(20) REFLECTOLITES 16 page Folio R-60 
contains data on 70 wall-mounted fiuores 
cent and incandescent luminaires in this 
line Catalog includes complete specifica 
tions and illustrations of these units, in 
cludes light distribution curves, and dé 
scribes some typical uses. Gruber Bros 


Ine., Brooklyn, N. Y 


(21) ALUMINUM LIGHT STANDARDS 


New 52-page, two-color eatalog of alumi 
nun lloy lighting standards gives d 
tailed descriptions, dimensions and illus 
trations of types with various bracket 
styles; for flood lighting, lamp posts and 
trafi shows typical installations. Hub 
bard and Co., Chicago, Ill 


(22) RECESSED LUMINAIRE PLight-page, 


two-color folder describes ‘‘ Holoflux’’ 
No 6400 line of recessed fluoreseent 

iminaires available in two lens designs 
for variety of commercial lighting instal 
lations Foider provides distribution 
eurves and other data. Holophane Co., 


Ine., New York, N .Y 


(23) MERCURY LUMINAIRES Bulletin 
GEA-6943, 12 pages, describes new line 
of mereury luminaires for roadway light 
ing, gives application data for various 
types with diagrams, photos and photo 
metric data, and describes new cadmium 
sulphide photoelectric control General 
Eleetrie Co., Schenectady, N } 


(24) TROFFER CATALOG 20 page, two 
color, shows line of shallow recessed 
fluorescent troffer luminaires, designed 
for flush-mounting Catalog provides 
specification, technical and installation 
data, and ineludes light distribution 
curves, coefficients of utilization, ete« 


Morris Kurtzon, Ine., Chieago, Ill 


(25) STRUCTURAL LIGHTING New Line 
of pre-finished structural lighting units 
called ‘*Modulume’’ for residential and 
commercial applications is described in a 
16-page eatalog showing detailed draw 
ings of profiles and applications of cove 
and valanee lighting. Includes specifica 
tions and ordering data. Lam Ine., Wake 
field, Mass. 
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BRACKET UNITS! 


Servicing wall or pole-mounted luminaires at ground level 
is the most practical method because it is the safest, fastest 
and most economical. With “Servisafe’”’ Bracket Units, one 
man can relamp and clean luminaires within minutes in any 
kind of weather. There are no climbing or electrical dangers. 
And no costly auxiliary equipment is required. 

“Servisafe’’ Bracket Units can be used for new installations 
or quick conversion of existing facilities. Supplied as complete 
packages ready for wiring and erecting, they can be mountcd 
on walls, wood poles and other structures to provide year 

round lighting efficiency with minimum main- 
tenance cost. 


8487-TE 


FOR DETAILS AND SPECIFICATIONS, 
WRITE FOR BROCHURE PWB-59. 


THE THOMPSON ELECTRIC CO. 


P.O. BOX 873-K, CLEVELAND 22, OHIO 





39A 





itelaliiats| 
design 
by 


Cast Aluminum Quality 


mcPhilben's 32-88 square ceiling unit is 
UL-approved for two 100 watt lamps. its 
clean, modern lines, combined with 
maintenance-free operation, make it the ideal 
choice for institutions and industry 

corridors, lobbies and lavatories 


The 32-88's face plate is of solid cast 
guminum with a gleaming satin finish 
Corrosion resisting construction features a 
reinforced and insulated back plate of 
zinc-clad bonderized steel. The cast carrara 
giass bow! swings to one side for easy 
cleaning. Available with mcPhilben's exclusive 
one-piece cast aluminum hinged guard. Also 
in vaportight 43-88 series 


Ask your nearby mcPhilben representative for 
full details. See our insert in Sweet's file 
32a/me or write for data sheet. 


ale: Philben 








EMPLOYMENT OPPORTUNITIES 





SALES REPRESENTATIVES 
WANTED 
Outstanding opportunity now available in 
Southern California with nationally recognized 
manufacturer of church, commercial and in 
stitutional incandescent lighting. Architect and 
Engineering concentration required with cata 
log and special design material available. A 
real chance to grow with this progressive firm 
in business since 1905 Address Box 418 
Publications Office, Illuminating Engineering 
Society, 1860 Broadway, New York 23, N. Y¥ 


POSITION AVAILABLE 
Ituminating engineer required by manufac 
turer of scientific lighting equipment Appli 
eants should be graduate engineers or the 
equivalent in experience and possess a high 
degree of sales aptitude Salary, commissien 
expenses and company-paid pension All re 
plies held in strictest confidence. Address Box 
420, Publications Office, Illuminating Engineer 
ing Society, 1860 Broadway, New York 23 
New York 


LIGHTING ENGINEER 
SALES MANAGER 

Well-known manufacturer of lighting fixtures 
is looking for a man capable of directing its 
national sales program. He should be an elec 
trical engineering graduate between 35 and 
45 who is thoroughly familiar with lighting 
practices and equipment He must have a 
background of successful selling experience 
and be able to direct and inspire other sales 
men. Position provides salary plus sales over 
ride, with income possibilities well over $20 
000 a year, depending on the man's capabili 
ties. Company aiso offers excellent employe 
benefits Submit resume of experience along 
with re« snapshot. Address Box 423, Publi 
ations Office Illuminating Engineering So 
iety, 1860 Broadway. New York 23. N. ¥ 


EXPERIENCED REPRESENTATIVE 
LIGHTING FIXTURE SALES 


Utility Engineer, Distributor 
Lighting Specialist and Factory Representative. 
B.S. degree. Good acceptance with Engineers 
Contractors, Distributors and Industrials De 
sire affiliation with top organization for Com 
mercial and Industrial Fixture Sales in Phila 
deiphia market area Required Product, de 
livery policy earnings Address Box 424, 
Publications Off Iliuminating Engineering 
Soviet 1860 Broadway, New York 23, N. ¥ 


Sixteer years as 


11 West 26th, Den 


Ine 


Oth Street, San Diego 


RNIA SECTION 


Products 


Tan Hee SECTION 


Charlo 


Raleigh 
Charlott 


Charlotte 





Wanted 


Manufacturer's Representatives 


Manufacturer of nationally advertised 
quality line of competitively priced com- 
mercial and industrial fixtures having 
architect -engineer- utility -contractor ac- 
ceptance, sold through electrical whole- 
sale distributors, seeks agency represen- 
tation in the following trading areas: 
Johnstown, Pa., Elmira, Rochester, Syra- 
cuse, Utica, Binghamton, Albany, N. Y., 
Butte and Billings, Mont., Boise, Idaho, 
Denver Colo. Please forward resume, 
including educational background, lines 
now handled and territory covered, to 
Box 425, Publications Office, [lluminat- 
ing Engineering Society, 1860 Broad- 


way, New York 23, N. Be 











DRAFPTSMAN-DESIGNER 


Position available with one of the fastest grow- 
ing fluorescent manufacturers in the East. Fine 
opportunity with eventual position in sales. 
All replies strictly confidential Address Box 
422, Publications Office, Illuminating Engi- 
neering Society, 1860 Broadway, Ne York 
23. N 


ENGINEER AVAILABLE 


Young, graduate Electrical Engineer with ex 
tensive formal technical education in umi- 
nating engineering Experience includes prod- 
act design, field applications, and theoretical 
work. Desires a position that will provide an 
outlet for creative ability Address Box 421 
Publications Office Ituminating Engineering 
Society, 1860 Broadway, New York 23. N. ¥ 


POSITION WANTED 


Part-time evenings weekends Fixture de- 
sign and layout, shop drawings. Metropolitan 
New York area Address Box 419, Publica- 
tions Office, Illuminating Engineering Society, 
1860 Broadway, New York 23, N 


TENNESSEE VALLEY SECTION 
dssociate Members 
Paschall, P. A., 4908 Montclair Dr., Nashvill 
Tenn 
TORONTO SECTION 
fssociate Members 
Coffin, J. R., H. H 


Toronto, Ont 


Angus & Associates, Ltd., 


Grills, D. H., Canadian General Electr 
Ltd., Toronto, Ont 

Hudson, Douglas, Meschino & Associat 
ronto, Ont 


Ywis Crry Secrion 

issociate Members 

Dancull, K. M., Westinghouse Electric Corp 
Minneapolis, Minn 

Johnson, R. H., Toni Company, St. Paul, Minn 

Norum, P. A., McEnary & Krafft, Minneapolis, 
Minn 

O'Brien, R. W Northern States Power Co 
Minneapolis, Minn 

Paquin, C, M., Graybar Electric r In St 
Paul, Minn 


Twin Ports Secrion 
tssociate Member 


Jensen, R. K Graybar FE 
Duluth, Minr 


raAH SECTION 
Wembers 

Brown, T. D J. R. Christensen & Agency, 
Salt Lake City, Utal 

Proctor, Vernor 10 Post Office Pla 
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Advance Transformer Co. A S T b B ry R : P 


Appleton Electric Co. 34 d 











Benjamin Electric Mfg. Co., 
Subsidiary of Thomas 


Industries Inc. ; ~~ " ‘ Ba s | : 


Certified Ballast Manufacturers 


Inside Back Cover 


Corning Glass Works 4 * r ALL FIVE 


| " j “4 NEMA 
Crouse-Hinds Co. 31A d TYPES 


Curtis-All Brite Lighting, Inc. 4A-5A 


Day-Brite Lighting Inc. 


Gotham Lighting Corp. 2: F L @) @) D L I G H i S 
Edwin F. Guth Co. Back ( we WATH IMRORTANT EXCLUSIVE FEATURES 


New Steber Series 5000—Rear Lamped Floodlights—are de- 
signed to meet NEMA Specifications FL6-210, Group B, Types 
Lighting Products Inc. I, Il, Ill, 1V and V. They accommodate G-48, 1500 watt, 

PS-52, 750-1000-1500 watt incandescent and 400-700 watt 
R. A. Manning Co. 2: Mercury Vapor lamps. 


Kopp Glass Inc. 





In addition to “rear-lamping,” 
McPhilben Lighting Co. Series 5000 floodlights include 
these exclusive Steber features: 
Metalcraft Products Co. Ine. 
Genuine Silicone gasketing at all 


. critical points 
NL Corp. ” 
Finned, cast aluminum neck and cap 


for maximum heat dissipation 
Perfeclite Co. P 
Shielded condensate drain 
Revere Electric Mfg. Co. ; -~™. Removable thermal shock and 
impact-resistant lens 


RLM Standards Institute f Rear section clips to trunion bracket, 
leaving both hands free for faster, 


Sinko Mfg. and Tool Co. safer servicing 
Positive grounding—both during 


operation and servicing 


DELIVERIES 


The well-known Steber ‘shipment within 16 work- 
ing hours” policy applies to Series 5000 Fiood- 
lights, as well as to all other Steber lighting 
equipment. No need to wait 6 to 8 weeks cr 
longer for “rush” jobs—specify Steber ond 
your delivery problem is solved. 


Sylvania Electric Products Inc. 34A Write for NEW BULLETIN 1097 today! 


Thompson Electric Co. 39A Lighting Units STEBER for Every Need 


Wakefield Co. Inside Front Cover STEBER MANUFACTURING co., DEPT. 66-L, BROADVIEW, ILL. 


Steber Manufacturing Co. of California, 242 S. Anderson St., Los Angeles 33, Cai. 
Daniel Woodhead Co. 42A Divisions of The Pyle-National Company 


Smoot-Holman Co. 


Sola Electric Co. 


Steber Manufacturing Co. 











Sunbeam Lighting Co. 
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, / # 220—For Bulb- 
Cuts labor Costs - Tee, Tee Bars, 


Eliminates Holes, Cc other flanged 
Drilling, Tools Structurals. 
Speeds Installation 
Fully Adjustable — from 114" to 2%” 
New #220 hangs fixtures, metal raceways, troughs, outlet 
boxes, etc.—faster and easier—on bulb-tee, tee bars, and 


other flanged structurals. Try them on your next job! 


HANG FIXTURES FASTER ON INVERTED 
BAR 2 ACOUSTICAL CEILING 


a 


The #210 SNAPEE Grid Hanger snaps onto “’T” bar, slides 
into desired position and locks securely at right spot. Mount 
fixture in position, fasten wing nut, and the job’s done. 


ay -" ~ ri job. 
> BREE SAMPLE HANGERS Wiis-odcy tor tree somples of 220,210 Hangers! 
24 > —— 


e DANIEL WOODHEAD COMPANY 


1S NWN. Jetterson St., Chicago, Uiinois 


~— 
ne 


i 





DIRECT-JHE-LITE NEW LE.S. PUBLICATION .. . 

SEMI-CONCEALED, ADJUSTABLE [iam 
FLOODLIGHTING or Laboratory 
Activities 

with Light” 


Prepared by Education Committee and a committee 
of the National Science Teachers Association 


I.E.S. publication contains 12 interesting 


Triangular housing makes this the 
perfect unit for unobtrusive, neatly = . This new 42-page 
ind easily performed laboratory demonstrations The booklet was 


integrated spot- or flood-lighting. q lesigned primarily for the use of high school science and 
ideal for use in stores, churches, aie ’ physics teachers to interest students in lighting as a study 


building lobbies, theaters, displays, | ee ind a career. However, these experiments illustrate the ways 

to measure ontrol and use lighting effectively so simply that 
etc. Can be easily mounted either , ; they serve many purposes on tateeesh © tabesl bene te 
horizontally or vertically tt ighting; to show office management the improvement of 


more diffuse ighting 1s Just two examples 





Available in 1, 2 or 3 lamp units (with 
each lamp in adjustable Gimbal ring) a ¥OU CAN GIVE A LIFT TO YOUR STORY OF 
, ‘ s BETTER LIGHTING. While the widest use of this 
in two sizes: for 150 W or 300 W booklet will be by high school teachers, many people 
PAR-type lamps. Optional color filters X , who are selling and promoting the idea of improved 
for special lighting effects. ; lighting could use these simple lighting experiments to 
dramatize a point for customers and contacts. Copies 
are available from this office; $1. 








Write for descriptive brochure and order form to: 
Publications Office 


ILLUMINATING ENGINEERING SOCIETY 


2490 East 22nd St. (— 
Cleveland 15, Ohic 1OW M 1860 Broadway New York 23, N. Y. 
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That’s right! The electrical engineer 
for a leading contractor figured this: 
You can save as much as 630 feet 
of wire and 160 feet of conduit 
in lighting a 50’ x 54’ area, 
using fixtures equipped with 
Certified CBM ballasts 
(instead of low power 
factor ballasts). 


when fixture 
BALLASTS C BM 


wear this emblem.. CERTIFIED 
by 


CBM Ballasts are checked 

by tests regularly,at E.T.L. 
And there are other benefits too . . . such as peak light output, long lamp and 
ballast life, positive starting, dependable service. Because CBM ballasts are 
made to definite specifications . . . checked and certified by ETL. And of 
course, they're UL listed. It pays to specify fixtures with CBM ballasts. For 
the latest dope, ask us to send you CBM News. 


CERTIFIED BALLAST MANUFACTURERS, 2112 Keith Building, Cleveland 15, Ohio. 


Participation in CBM is open to any manufacturer who wishes to qualify. 





A N oe W Five years of time and over $100,000 in research 
and engineering . . . that’s what it took to create 


this even greater GrateLite in new 2’ x 2’ 
$ 1 00,000 module a. 
i I G H T I N G T 0 0 L It’s molded of non-combustible plastic . . . listed 
by Underwriters’ Laboratories, Inc., as NON- 
F R 0 M G U T i COMBUSTIBLE with a low 25 rating. 

Supported by Guth Una-Tee system, N. C. 
GrateLites can’t fall out and cause panic. 
And—GrateLite (with exclusive 3/8” cubicles) 


ighti d f 
NON-COMBUSTIBLE’™ | theorisinat Gratetite Plus it's non electrostatic 
... repels dust and dirt for easiest maintenance. 


GRATELITE WRITE FOR N. C. GRATELITE BROCHURE NOW 


LOUVER DIFFUSERT 
THE EDWIN F. GUTH CO, 


FOR LUMINOUS CEILINGS ST. LOUIS 3, MO 


i by Underwriters’ Laboratories, In 


1@vU. S. Pat. No. 2,745,001 Can. Pat. 1957 


ONLY GUTH 
MAKES GRATEL/TE! 
Licahtt Timc 


a 
v 








